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2.  Referenced  letter  directed  the  US  Arr\y  Concepts  Analysis  Agency  (CAA) 

to  develop  a  methodology  and  model  which  would  provide  an  analytic  capability 
to  assist  the  Army  Correctional  System  proponent  in  the  management  of  the 
system. 

3.  Attached  Is  the  final  report  which  documents  our  analysis  and  methodology/ 
model  development  of  the  Arriy  Prisoner  Management  Model  (PRISM).  This  study 
report  discusses  the  manner  in  which  the  study  was  conducted,  the  Army  criminal 
justice  system,  the  development  of  the  methodology  and  the  model,  and  observations 
resulting  from  the  study.  Documentation  necessary  for  operation  of  the  model  is 
included  in  the  appendices. 

4.  We  look  forward  to  seeing  an  evaluation  of  this  study  in  accordance  with 
AR  5-5. 

5.  This  Agency  expresses  appreciation  to  all  commands  and  agencies  who  have 
contributed  to  this  product.  Questions  and/or  Inquiries  should  be  directed  to 
the  Assistant  Director,  Force  Systems  Directorate  (ATTN:  CSCA-FS),  US  Army 
Concepts  Analysis  Agency,  8120  Woodmont  Avenue,  Bethesda,  Maryland  20814. 
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THE  ARMY  PRISONER  POPULATION  PREDICTION  STUDY  (AP3) 

CHAPTER  1 
INTRODUCTION 


1-1.  STUDY  PURPOSE.  The  Army  Prisoner  Population  Prediction  Study 
(AP3)  develops  a  methodology  and  model  which  simulates  expected  prisoner 
workloads  on  the  Army  Correctional  System  (ACS).  It  is  designed  to  as¬ 
sist  the  ACS  managers  in  determining  expected  workloads  for  planning, 
programing,  and  allocating  resources  efficiently. 

1-2.  BACKGROUND 

a.  This  study  was  requested  by  the  Office  of  Army  Law  Enforcement  as 
a  result  of  the  findings  of  the  Army  Correctional  System  Study  (ACSS) 
and  recognition  that  dynamics  were  occurring  within  the  ACS  causing  re¬ 
active  rather  than  anticipatory  management  of  the  system. 

b.  CAA  was  officially  tasked  by  the  Office  of  the  Deputy  Chief  of 
Staff  for  Personnel  (ODCSPER)  to  study  the  ACS  and  develop  analytical 
tools  which  would  assist  the  ACS  managers  In  planning,  programing,  and 
budgeting  resources  by  determining  expected  future  workloads  on  the  sys¬ 
tem.  The  study  directive  is  at  Appendix  B. 

1-3.  PROBLEM.  The  Army  prisoner  population  has  significantly  increased 
since  1978.  This  increase  was  counterintuitive  given  such  conditions  in 
the  Army  as  increased  recruitment  of  high  school  graduates  and  decreas¬ 
ing  crime  rates.  Predictive  capability  to  estimate  future  prison  popu¬ 
lation  workloads  is  very  limited  at  present,  and  no  model  currently  ex¬ 
ists  to  assist  ACS  managers  in  estimating  future  prison  workloads. 

1-4.  OBJECTIVES.  The  objectives  of  this  study  are  to: 

a.  Examine  the  Army  criminal  justice  system  and  determine  those  fac¬ 
tors  which  cause  changes  in  prisoner  populations  within  the  ACS. 

b.  Provide  analytical  results  to  the  study  proponent  emphasizing 
those  aspects  of  the  criminal  justice  system  which  significantly  impact 
upon  estimation  of  prisoner  population  workloads. 

c.  Develop  and  provide  a  methodology  and  model  to  the  study  propo¬ 
nent  which  will  enable  the  Army  to  estimate  Army  average  prisoner  popu¬ 
lations  over  the  Program  Objective  Memorandum  (POM)  years. 

d.  Provide  necessary  model  documentation  to  permit  operation  of  the 
model  to  allow  assessment  of  planned  policy  changes  on  the  ACS. 
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1-5.  SCOPE.  The  study  examines  the  Army  criminal  justice  system  with 
emphasis  upon  the  ACS.  It  Includes  assessment  of  each  level  of  confine¬ 
ment  facilities  and  development  of  a  reliable,  valid  model  to  simulate 
the  average  prisoner  workload  for  each  level  of  confinement  facility. 

The  study  also  addresses  the  Impact  of  non-Army  prisoners  in  Army  fa¬ 
cilities  on  the  ACS. 

1-6.  LIMITATIONS.  Limitations  to  the  study  are: 

a.  The  study  does  not  attempt  to  predict  the  quantity  of  non-Army 
prisoners  In  Army  confinement  facilities. 

b.  The  study  addresses  only  enlisted  male  populations  as  officer  and 
female  prisoners  do  not  represent  a  significant  proportion  of  the  pris¬ 
oner  population  from  which  to  draw  valid  observations  and  conclusions. 

1-7.  ASSUMPTIONS.  The  following  assumptions  are  established  in  the 
tasking  directive: 

a.  An  all -volunteer  force  will  continue  to  exist. 

b. '  Current  confinement  policies  will  remain  in  force. 

1-8.  ESSENTIAL  ELEMENTS  OF  ANALYSIS  (EEA).  The  EEA  are: 

a.  Does  the  model  provide  answers  to  various  mangement  questions  as: 
how  will  Army  prisoners  be  distributed  among  the  levels  of  confinement 
facilities;  what  will  the  workloads  be  over  time;  for  how  long  will 
prisoners  be  confined? 

b.  Does  the  model  provide  expectations  for  the  ACS  1  to  3  years  into 
the  future? 

c.  Is  the  model  adaptive  to  such  changes  in  the  system  as  crime 
rates,  sentence  lengths,  and  confinement  policies? 

1-9.  CONTENTS  OF  THE  REPORT.  The  following  chapters,  supported  by  ap¬ 
pendices,  present  the  results  of  this  study.  Chapter  2  contains  a  dis¬ 
cussion  of  the  Army  criminal  justice  system  in  general,  emphasizing 
those  aspects  which  directly  impact  on  this  study.  Chapter  3  discusses 
the  study  methodology,  while  Chapters  4  and  5  detail  the  model  design, 
validation,  operation,  and  application.  Chapter  6  completes  the  report 
with  observations  about  the  study  and  possible  alternative  approaches 
for  future  consideration. 
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CHAPTER  2 


THE  ARMY  CRIMINAL  JUSTICE  SYSTEM 


2-1.  INTRODUCTION 

a.  In  order  to  understand  the  flow  of  offenders  Into  and  out  of  the 
Army's  prison  system.  It  was  necessary  to  become  familiar  with  the  op¬ 
eration  of  the  Army  criminal  justice  system.  Of  particular  interest 
were  the  commission  of  offenses,  referral  to  trial,  sentencing,  and  in¬ 
carceration  as  well  as  policies  and  trends  affecting  these  aspects  of 
the  system.  Only  those  portions  of  the  Army  criminal  justice  system 
that  impact  on  this  study  were  examined  in  depth  and  are  briefly  related 
in  this  chapter. 

b.  For  the  purposes  of  analysis,  the  Army  criminal  justice  system 
was  broken  down  Into  three  subsets:  offenses,  courts,  and  corrections, 
as  shown  in  Figure  2-1. 


Figure  2-1.  Army  Criminal  Justice  System 


(1)  The  offenses  block  contains  aspects  to  be  modeled  that  pertain 
to  those  functions  normally  associated  with  the  Individual,  military 
police,  and  commanders,  l.e.,  commission  of  an  offense,  apprehension  of 
the  individual,  preferring  of  charges,  and  referral  to  trial. 

(2)  The  courts  block  represents  the  legal  processing  of  the  indi¬ 
vidual  offender.  Although  the  model  is  not  directly  concerned  with  non- 
judicial  actions.  It  Is  represented  as  a  filtering  factor  for  offenders 
to  reach  a  level  of  court-martial.  The  primary  Interest  of  this  block 
is  the  sentencing  to  confinement  resulting  from  court-martial  action. 
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(3)  Finally,  the  corrections  portion  represents  incarceration,  the 
type  confinement  facility,  and  the  length  of  sentences  for  offenders. 

It  includes  "good  time”  accrual  and  clemency  actions  which  impact  upon 
the  actual  time  served  in  confinement. 

2-2.  THE  ARMY  LEGAL  SYSTEM 

a.  Analysis  of  the  Army  legal  system  is  beyond  the  scope  of  this 
study.  It  is  sufficient  to  state  that  the  Army  legal  system  is  similar, 
in  most  aspects  of  trial  and  appellate  review  processes,  to  federal  and 
civilian  court  systems.  This  study  focuses  on  the  trial  process  as  re¬ 
gards  referrals  to  trial  and  sentencing  to  confinement  for  those  of¬ 
fenders  found  guilty. 

b.  The  Army  court  system  is  comprised  of  three  levels  of  court- 
martial  below  appellate  review:  summary  courts,  special  courts-martial , 
and  general  courts-martial. 

(1)  The  summary  court-martial  is  the  lowest  level  of  court  at 
which  an  accused  may  be  tried.  Since  there  may  be  some  limitations  on 
the  rights  of  the  accused  at  this  level,  trial  by  summary  court  may  be 
refused  by  the  accused  and  he  may  be  referred  to  a  higher  court.  A  sum¬ 
mary  court-martial  may  not  impose  any  sentence  to  confinement  in  excess 
of  30  days. 

(2)  The  special  court-martial  is  the  next  higher  level  court- 
martial.  There  are  basically  two  types  of  special  court--the  special 
court-martial  (SPCM)  and  the  special  court-martial  empowered  to  adjudge 
a  bad  conduct  discharge  (SPCM-BCD).  The  major  difference  is  that  the 
latter  has  been  empowered  by  the  general  court-martial  convening  author¬ 
ity  to  adjudge  a  bad  conduct  discharge  in  addition  to  the  special  court- 
martial  maximum  allowable  punishments.  The  special  court-martial  can 
impose  a  maximum  sentence  to  confinement  of  6  months. 

(3)  The  highest  level  of  court-martial,  below  appellate  review 
courts,  is  the  general  court-martial.  This  court  is  empowered  to  impose 
punishments  not  to  exceed  the  maximum  allowable  punishment  for  the  of¬ 
fense  charged  as  specified  in  the  Manual  for  Courts-Martial  (MCM), 

United  States,  1969  (revised  edition). 

c.  Table  2-1  depicts  the  levels  of  military  justice  and  the  maximum 
sentence  to  confinement  which  each  can  Impose. 
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Table  2-1.  Maximum  Sentences  to  Confinement 


Level  of  action  | 

Sentence  to  confinement 

Nonjudicial 

No  confinement  allowed 

Summary  court-martial 

£  30  days  confinement 

Special  court-martial 

£  6  months  confinement 

Special  court-martial -BCD 

£  6  months  confinement 

General  court-martial 

Max  allowed  for  convicted  offense(s) 

d.  There  are  features  of  the  sentencing  process  In  the  military 
courts  which  Impact  upon  any  analysis  of  the  criminal  justice  system. 

An  alleged  offender  will,  in  most  cases,  be  tried  for  more  than  a  single 
charge  and  specification.  The  sentence,  however,  will  be  adjudged  based 
on  all  charges  and  specifications  for  which  the  defendant  was  found 
guilty.  The  sentence  is  then  imposed  as  a  single  sentence  from  which 
disaggregation  to  determine  how  much  of  the  sentence  was  awarded  for  a 
particular  charge  is  nearly  impossible.  The  treatment  to  determine  ex¬ 
pectations  of  sentencing  awarded  by  a  specific  level  of  court-martial 
for  a  particular  set  of  charges  is  to  use  the  most  confining  offense  as 
the  determinant. 

2-3.  THE  ARMY  CORRECTIONAL  SYSTEM 

a.  General .  The  Army  Correctional  System  (ACS)  is  that  organiza¬ 
tional  system  within  the  Army  designed  to  assist  commanders  at  all  lev¬ 
els  in  maintaining  unit  discipline  and  strength  and  to  promote  law  and 
order  through  participation  as  an  integral  part  of  the  military  justice 
system.  The  Deputy  Chief  of  Staff  for  Personnel  (DCSPER)  has  Department 
of  the  Army  Staff  responsibility  for  policies  and  procedures  concerning 
the  Army  Correctional  System,  and  provides  Army-wide  guidance  and  assis¬ 
tance  in  those  matters.  The  Army  Correctional  System  consists  of  Army 
confinement  facilities.  Army  correctional  facilities,  and  hospitalized 
prisoner  wards.  Army  correctional  facilities  are  the  United  States  Army 
Correctional  Activity  (USACA)  and  the  United  States  Disciplinary  Bar¬ 
racks  (USDB). 

b.  Confinement /Correctional  Facilities.  Since  1972,  Army  compliance 
with  the  Military  Correctional  Facilities  Act  has  been  the  consolidation 
of  post-trial  confinement  at  the  USDB,  FT  Leavenworth,  Kansas  and  the  US 
Army  Correctional  Activity  (USACA),  FT  Riley,  Kansas.  Pre-trial  con¬ 
finement  is  the  responsibility  of  the  individual  installation  commanders 
and  is  performed  at  the  1 ocal /regi onal  installation  detention  facilities 


i 
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(1)  Installation  Detention  Facilities.  There  are  currently  12  IDF 
In  CONUS  and  6  IDF  OCONUS  as  shown  In  Table  2-2.  In  addition  to  the 
pre-trial  confinement  missions,  the  IDF  now  have  a  post -trial  mission  to 
confine  prisoners  with  a  sentence  of  30  days  or  less.  The  organization 
of  a  typical  Installation  Detention  Facility  is  shown  In  Figure  2-2. 
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Figure  2-2.  United  States  Army  Confinement  Facility  Organization 


(2)  US  Army  Correctional  Activity.  USACA  located  at  FT  Riley, 
Kansas  is  one  of  the  two  Army  correctional  facilities.  USACA  provides 
specialized  training  programs,  professional  evaluation,  and  counseling 
necessary  to  prepare  all  assigned  and  attached  trainees  (former  pris¬ 
oners)  for  continued  military  duty  or  return  to  civilian  life.  Further, 
the  USACA  provides  custodial  supervision  and  care  for  those  prisoners  in 
a  confined  status  prior  to  release  to  training  or  other  disposition. 

The  post-trial  confinement  mission  of  USACA  currently  Includes  all  pris¬ 
oners  with  a  sentence  to  confinement  of  31  days  to  1  year.  The  organ¬ 
ization  of  USACA  is  shown  in  Figure  2-3. 
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Figure  2-4.  United  States  Dlciplinary  Barracks  Organization 


c.  Confinement  Policies.  The  confinement  policies  for  the  Army  Cor¬ 
rect  i onaT^itenTarTTuTTy- outlined  and  explained  in  AR  190-47.  The 
following  policies  Impact  upon  the  flow  of  prisoners  Into,  through,  and 
out  of  the  correctional  system. 

(1)  Periodically  the  Army  Correctional  System  managers  adjust  the 
sentence  prerequisite  for  assignment  of  prisoners  to  the  various  levels 
of  confinement.  Current  policy  states  that  prisoners  with  a  sentence  of 
30  days  or  less  will  be  confined  at  the  local  IDF;  prisoners  with  a  sen¬ 
tence  of  31  days  to  1  year  will  be  confined  at  the  USACA;  prisoners  with 
a  sentence  to  confinement  In  excess  of  1  year  will  be  confined  at  the 
USDB. 


ft 


(2)  Other  policies  which  Impact  upon  the  flow  of  prisoners  through 
the  system  concern  the  accrual  of  good  conduct  time  or  work  abatements 
to  prisoner  sentences  as  well  as  parole/clemency  board  actions.  These 
policies  have  the  effect  of  reducing  sentence  lengths  and  consequently 
the  numbers  of  prisoners  In  confinement /correctional  facilities  at  any 
particular  time. 
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2-4.  SIMMARY.  The  emphasis  in  this  chapter  was  to  highlight  those  ele¬ 
ments  which  are  of  major  importance  in  understanding  the  portions  of  the 
system  to  be  modeled  and  those  factors  of  the  system  which  have  major 
Impact  on  the  modeling  effort. 

a.  Offense  commission  rates. 

b.  Probabilities  of  court-martial  given  an  offense. 

c.  Probability  and  the  distributions  of  sentences  to  confinement 
given  a  court-martial. 

d.  Given  a  sentence,  the  level  of  confinement  facility  at  which  con¬ 
finement  will  be  served. 

e.  The  lessening  of  an  approved  sentence  through  established  con¬ 
finement  policies. 

Each  of  these  factors  will  be  further  discussed  in  greater  detail  in 
Chapter  4  within  the  context  of  the  model  development. 


CHAPTER  3 


STUDY  METHODOLOGY 


3-1.  INTRODUCTION.  This  chapter  describes  the  methodology  employed  and 
general  tasks  performed  during  the  conduct  of  the  Army  Prisoner  Popula¬ 
tion  Prediction  Study.  The  methodology  will  be  described  In  terms  of 
three  major  phases:  background,  development,  and  validation.  The  vari¬ 
ous  tasks  which  occurred  during  these  phases  will  then  be  described. 

3-2.  THE  METHODOLOGY  OF  THE  STUDY.  The  background  phase  provided  the 
study  team  with  a  working  knowledge  of  the  military  criminal  justice 
system  and  the  policies  and  procedures  of  the  Army  Correctional  System. 
Further,  the  study  team  became  familiar  with  available  data  and  data 
sources,  existing  methodologies,  and  tools  and  techniques  for  model  and 
methodology  development.  During  the  development  phase,  relevant  data 
were  selected,  tools  and  techniques  were  used  to  manipulate  the  data, 
and  the  prisoner  flow/declslon  network  methodology  and  model  were  devel¬ 
oped.  Test  data  were  Input  to  the  model  to  ensure  the  functioning  of 
the  model  and  the  validity  of  the  methodology.  During  the  validation 
phase,  output  from  the  model  was  analyzed  to  determine  how  well  the 
model  reflected  "real -life,"  given  that  Inputs  were  calculated  from 
historical  data. 

a.  Background  Phase.  The  four  tasks  of  the  background  phase  are 
described  below. 

(1)  The  first  task  of  this  phase  was  accomplished  through  a  search 
of  the  literature  pertaining  to  the  Army  Correctional  System  and  both 
military  and  civilian  criminal  justice  systems.  A  detailed  examination 
of  current  regulatory  guidance  and  reviews  of  reports  by  other  analyti¬ 
cal  agencies  provided  the  basic  knowledge  which  was  augmented  by  Inter¬ 
views  with  personnel  who  were  knowledgeable  In  both  the  military  legal 
system  and  the  Army  Correctional  System  policies  and  procedures.  With 
this  Information,  the  study  team  was  able  to  describe,  in  detail,  the 
processes  by  which  soldiers  flow  from  the  commission  of  an  offense, 
through  the  legal  processes.  Into  and  out  of  the  Army  correctional/ 
confinement  facilities. 

(2)  The  second  task  was  to  identify  data  sources,  collect  data, 
and  to  determine  the  relevancy  of  the  data  to  the  study.  The  primary 
sources  of  data  used  in  the  development  of  model  Input  were  the  auto¬ 
mated  files  of  The  Judge  Advocate  General  (TJAG)  of  the  Army  and  the  re¬ 
ports  and  historical  data  from  the  Office  of  Army  Law  Enforcement,  the 
US  Army  Correctional  Activity  (USACA),  and  the  US  Disciplinary  Barracks 
(USDB).  These  data  Included  rates  at  which  various  offenses  are  commit¬ 
ted,  the  Individuals  tried  at  various  levels  of  court-martial,  sentenc¬ 
ing  data,  and  data  concerning  prisoner  populations. 
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(3)  The  third  task  Mas  to  determine  Mhat,  if  any.  Army  models  and 
methodologies  Mere  In  use  to  forecast  or  estimate  future  prisoner  Mork- 
loads  on  the  Army  Correctional  System,  their  output,  and  relationship  to 
this  study.  The  study  team  established  that  other  than  limited  collec¬ 
tion  of  data,  no  substantial  analysis  Mas  employed  to  make  the  necessary 
estimates.  The  principal  methodology  being  used  was  the  application  of 
expert  judgment  and  correctional  system  experience.  It  Mas,  therefore, 
devolved  upon  the  study  team  to  develop  the  methodology  and  model  to 
permit  an  analytical  estimation  of  prisoner  Morkloads  for  the  management 
of  the  Army  Correctional  System. 

(4)  The  last  task  Mas  to  revieM  and  select  analytic  tools  and 
techniques  for  use  in  the  study.  The  effort  focused  upon  those  analytic 
tools  and  techniques  that  could  (1)  provide  the  information  necessary  to 
manage  the  Army  Correctional  System  and  (2)  prepare  the  available  data 
for  use  in  the  developed  methodology  and  model.  The  Q-GERT  simulation 
language  Mas  the  technique  selected  to  model  the  prisoner  netMork  system 
and  a  variety  of  statistical  analysis  tools  Mere  used  to  operate  on  the 
data  to  develop  the  input  and  test  the  output.  Q-GERT  Mas  selected  be¬ 
cause  it  Is  a  procedural  netMork  technique  Mhlch  simulates  sequential, 
time-phased  activities  and  is  extremely  flexible  to  problem  formulation. 
The  primary  statistical  analytical  tools  Mere  regression  analysis  and 
distribution  hypothesis  testing  for  calculation  of  input  rates  and  sen¬ 
tence  distributions. 

b.  Development  Phase.  This  phase  provided  for  the  development  of 
the  prisoner  netMork  methodology  and  model,  the  development  of  the  rates 
and  probability  distributions  for  sentencing  criteria,  and  the  testing 
of  the  model. 

(1)  The  first  task  Mas  to  build  the  netMork  of  the  criminal  jus¬ 
tice  system  as  it  pertains  to  the  floM  of  prisoners  into  the  Army  Cor¬ 
rectional  System.  The  modeling  tool  applied  was  Q-GERT,  an  introductory 
explanation  of  Mhlch  Is  provided  at  Appendix  D.  This  task  involved 
graphically  representing  each  activity  and  decision  point  to  route  of¬ 
fenders  Into  or  out  of  the  Army  Correctional  System.  The  actual  metho¬ 
dology  and  model  development  Is  more  fully  explained  in  Chapter  4. 

(2)  The  next  task  Mas  to  develop  the  necessary  rates  and  probabil¬ 
ity  distributions  upon  Mhlch  offenders  Mould  be  generated  and  decisions 
Mould  be  made  concerning  the  trial  and  sentencing  of  the  offenders. 

This  task  Mas  accomplished  by  applying  regression  and  heuristic  analysis 
to  the  data  obtained  from  the  Office  of  Army  LaM  Enforcement  to  deter¬ 
mine  the  commission  rates  of  various  offenses.  The  Army  laM  enforcement 
managers  do  not  report  or  collect  significant  data  concerning  lesser 
military-type  offenses  such  as  disrespect  and  disobedience.  The  rates 
for  these  offenses  Mere  calculated  from  court-martial  data  provided  by 
the  US  Army  Legal  Services  Agency  (USALSA).  The  data  provided  by  USALSA 
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were  also  the  primary  source  for  the  determination  of  sentencing  prob¬ 
ability  distributions.  These  data  were  examined  and  probability  distri¬ 
butions  were  hypothesized.  The  hypotheses  were  tested  to  see  if  they 
could  be  rejected.  When  a  distribution  was  selected,  then  the  parame¬ 
ters  of  that  distribution  were  used  for  stochastic  awarding  of  a  sen¬ 
tence  to  the  offender  for  that  particular  offense. 

(3)  The  final  task  in  the  development  phase  was  to  control  the 
input  data  and  test  the  methodology /model  to  ensure  that  the  prisoner 
flow  was  occurring  in  the  manner  for  which  the  model  was  developed. 

c.  Validation  Phase.  In  this  phase  the  model  output  was  examined  to 
ensure  that  the  model  operation  and  input  were  such  that  "real  life"  was 
accurately  reflected.  Input  rates  and  sentencing  criteria  were  drawn 
from  historical  data  and  the  model  output  was  compared  to  the  actual 
prison  populations  resulting  during  those  years.  Further,  these  rates 
and  criteria  were  varied  (increased  and  decreased)  such  that  the  study 
team  was  assured  that  input  of  a  range  of  sentencing  criteria  and  of¬ 
fense  commission  rates  resulted  in  a  range  of  expected  prisoner  popula¬ 
tions  which  would  permit  a  more  analytical  management  of  the  Army 
Correctional  System. 

3-3.  ANALYTIC  TOOLS  AND  TECHNIQUES.  The  tools  and  techniques  used  in 
the  Army  Prisoner  Population  Prediction  Study  are  as  mentioned  in  para¬ 
graph  3-2.  Program  routines  and  the  Q-GERT  model  have  been  provided,  in 
automated  form,  to  the  Office  of  Army  Law  Enforcement  for  their  use. 
These  programs  and  routines  are  included  at  Appendix  F.  An  introductory 
explanation  of  Q-GERT  and  the  model  is  provided  at  Appendix  D,  and  user 
documentation  is  provided  in  Appendix  E. 

3-4.  QUALITY  ASSURANCE.  Quality  assurance  of  the  study  product  was 
achieved  through  continuous  close  coordination  with  knowledgeable  and 
experienced  personnel  at  the  Military  Police  Operations  Agency,  the  US 
Army  Legal  Services  Agency,  and  the  Research  and  Evaluation  Division  of 
the  US  Army  Correctional  Activity.  As  concepts  were  developed  and  data 
analyzed  during  the  study,  discussions  were  held  with  appropriate  points 
of  contact  to  ensure  accuracy,  consistency,  and  compliance  with  current 
policies  and  procedures.  Technical  assistance  was  obtained  from  the 
Mathematics/Statistics  Team,  Analysis  Support  Directorate  of  the  US  Army 
Concepts  Analysis  Agency  in  the  statistical  development  of  the  model 
input.  In-process  review  briefings  were  provided  to  the  CAA  Analysis 
Review  Board  and  to  the  study  sponsor's  representative  to  ensure  util¬ 
ization  of  sound  techniques  and  study  procedures,  and  compliances  with 
the  study  directive.  In  addition,  the  CAA  Product  Review  Board  reviewed 
the  study  product  prior  to  publication. 
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CHAPTER  4 

METHODOLOGY/MODEL  DESIGN 


4-1.  INTRODUCTION.  The  Army  Prisoner  Population  Prediction  Study  re¬ 
sulted  in  the  development  of  two  main  products:  (1)  a  methodology,  and 
(2)  a  model.  The  methodology  is  the  conceptualization  of  the  process 
whereby  the  criminal  justice  system  can  be  described  graphically  and 
analytically  for  that  portion  of  the  system  which  impacts  on  the  Army 
Correctional  System.  The  model  puts  the  concepts  of  the  methodology 
into  operation.  The  model  developed  for  this  study  is  the  Army  Prisoner 
Management  Model  (PRISM).  It  was  designed  to  allow  ease  of  operation 
and  flexibility  in  changing  model  parameters  which  will,  in  turn,  give 
the  Army  Correctional  System  (ACS)  managers  analytical  results  of  policy 
decisions  under  consideration. 

4-2.  DESIGN  CONSIDERATIONS.  In  the  development  of  the  methodology/ 
model,  many  factors  had  to  be  considered.  Most  important  were  the  de¬ 
sires  of  the  study  sponsor  concerning  the  questions  which  must  be  ad¬ 
dressed  by  the  model  and  the  problems  in  the  management  of  the  Army  Cor¬ 
rectional  System  which  the  model /methodology  should  be  able  to  assist  in 
resolving.  Additionally,  there  were  technical  considerations  which 
Impacted  on  the  development. 

a.  Background.  Interviews  with  personnel  from  the  Office  of  Army 
Law  Enforcement  yielded  the  desires  of  the  sponsor  regarding  the 
model /methodology  output  and  capabilities.  Currently,  the  Army  reacts 
to  overcrowding  crises  rather  than  being  able  to  anticipate  potential 
overcrowding.  Thus,  it  was  necessary  that  the  study  products  provide 
the  capability  to  reflect  the  effects  on  future  prisoner  workloads  of 
changing  trends  as  crime  rates  and  court-martial  rates.  The  sponsor 
also  needed  a  capability  to  determine  the  distribution  of  prisoners  over 
the  various  levels  of  confinement  and  the  sentence  lengths  for  which 
they  would  be  confined.  This  information  would  enable  the  ACS  managers 
to  make  confinement  policy  decisions  to  prevent  potential  overcrowding 
at  any  particular  facility. 

b.  Technical  Consideration.  The  task  of  the  study  team  in  develop¬ 
ing  a  system  model  led  to  several  technical  aspects  which  needed  to  be 
considered  during  development.  The  system  is  a  procedural  system  which 
Is  subject  to  change  due  to  policy  decisions  and  varying  offense  rates. 
It  therefore  lends  itself  well  to  network  type  modeling  design.  The  en¬ 
tire  criminal  justice  system  needed  to  be  included  in  the  design  struc¬ 
ture  for  those  portions  pertaining  to  the  determination  of  sentences  and 
sentence  lengths.  The  overall  system  design  had  to  be  structured  to  se¬ 
lect  offenders  from  the  general  Army  population,  refer  them  to  trial, 
sentence  them  If  found  guilty,  and  have  them  serve  their  confinement. 

The  serving  of  a  sentence  was  further  complicated  by  clemency  and  parole 
board  actions  as  well  as  by  accrual  of  good  conduct  abatements. 
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Further,  the  model  is  to  be  operated  by  personnel  who  are  not  trained 
analysts;  therefore,  the  model  must  be  relatively  easy  to  operate. 

c.  Summary.  The  above  considerations  could  all  be  applied  using 
Q-GERT  which  is  a  procedural  networking  technique  modeling  sequenced, 
time-phased  activities  in  a  stochastic  manner.  It  has  the  capability  to 
model  diverse  systems  and  act  as  a  communications/information  analysis 
tool  which  is  extremely  flexible  to  problem  formulation.  Q-GERT,  there¬ 
fore,  was  selected  to  be  the  tool  with  which  the  model /methodology 
development  would  be  conducted. 

4-3.  Q-GERT 

a.  What  Is  Q-GERT?  Q-GERT  is  an  analytical  tool  that  has  been 
developed  to  provide  a  capability  to  model  complex  network  systems  and 
apply  computer  analysis  to  such  systems.  The  name  GERT  is  an  acronym 
for  Graphical  Evaluation  and  Review  Technique.  The  Q  is  appended  to  in¬ 
dicate  that  queuing  systems  can  be  graphically  modeled.  Components  of 
Q-GERT  modeling  and  analysis  are  shown  in  Figure  4-1. 
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Figure  4-1.  Components  of  Q-GERT  Modeling  and  Analysis 
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Analysis  Using  Q-GERT  Networks,  Second  Edition  by  A.  Alan  B.  Pritsker: 

"Q-GERT  employs  an  activity-on-branch  network  philosophy  in  which  a 
branch  represents  an  activity  that  involves  a  processing  time  or  a  de¬ 
lay.  Nodes  are  used  to  separate  branches  and  are  used  to  model  miles¬ 
tones,  decision  points,  and  queues.  A  Q-GERT  network  consists  of  nodes 
and  branches.  Flowing  through  the  network  are  items  referred  to  as 
transactions.  Transactions  are  directed  through  the  network  according 
to  the  branching  characteristics  of  the  nodes.  Transactions  can  repre¬ 
sent  physical  objects,  information,  or  a  combination  of  the  two.  Dif¬ 
ferent  types  of  nodes  are  included  in  Q-GERT  to  allow  for  the  modeling 
of  complex  queuing  situations  and  project  management  systems.  Activi¬ 
ties  can  be  used  to  represent  servers  of  a  queuing  system  and  Q-GERT 
networks  can  be  developed  to  model  sequential  and  parallel  service  sys¬ 
tems.  The  nodes  and  branches  of  a  Q-GERT  model  describe  the  structural 
aspects  of  the  system.  A  process  approach  is  taken  in  which  the  flow  of 
a  transaction  is  modeled.  Transactions  originate  at  source  nodes  and 
travel  along  the  branches  of  the  network.  Each  branch  has  a  start  node 
and  an  end  node  as  shown  below  [see  Figure  4-2].  Transactions  moving 
across  a  branch  are  delayed  in  reaching  the  end  node  associated  with  the 
branch  by  the  time  to  perform  the  activity  that  the  branch  represents. 
When  reaching  the  end  node,  the  disposition  of  the  transaction  is  deter¬ 
mined  by  the  node  type,  the  status  of  the  system,  and  the  attributes 
associated  with  the  transaction.  The  transaction  continues  through  the 
network  until  no  further  routing  can  be  performed.  Typically,  this  soc- 
curs  at  sink  nodes  of  the  network  but  may  occur  at  other  nodes  to  all  iw 
for  the  destruction  of  information  flow.  Transactions  have  attribute 
values  that  allow  different  types  of  objects  (or  the  same  type  of  object 
with  different  attribute  values)  to  flow  through  the  network.  Proce¬ 
dures  are  available  to  assign  and  change  attribute  values  of  transac¬ 
tions  at  the  various  nodes  of  the  network.  As  transactions  flow  through 
the  network  model,  statistics  are  collected  on  travel  times,  the  status 
of  servers  and  queues,  and  the  times  at  which  nodes  are  released.  Thus, 
a  statistical  data  collection  scheme  is  embedded  directly  in  a  Q-GERT 
network  model.  The  Q-GERT  Analysis  Program  employs  a  simulation  proce¬ 
dure  to  analyze  the  network.  The  simulation  procedure  involves  the  gen¬ 
eration  of  transactions,  the  processing  of  the  transactions  through  the 
network,  and  the  collection  of  statistics  required  to  prepare  automati¬ 
cally  a  summary  report  as  dictated  by  the  Q-GERT  network  model." 

A  further  introductory  explanation  of  Q-GERT  and  the  Army  Prisoner  Man¬ 
agement  Model  is  presented  at  Appendix  D. 
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Figure  4-2.  Q-GERT  Process 


4-4.  THE  ARMY  PRISONER  MANAGEMENT  MODEL  (PRISM) 

a.  General.  The  development  of  the  procedural  methodology  and  model 
for  prisoner  management  was  conducted  with  Q-GERT  networking  to  be  used 
as  the  ultimate  model  structure.  The  criminal  justice  system  and  ana¬ 
lytical  methodology  had  to  be  graphically  represented  before  the  system 
could  be  graphically  modeled  with  Q-GERT. 

b.  Methodology  Graphical  Representation.  The  representation  of  the 
methodology  for  use  in  tracking  prisoners  through  the  criminal  justice 
system  is  shown  in  Figure  4-3.  The  procedure  is  to  generate  crimes/ 
offenses  at  various  predetermined  rates,  calculate  a  probability  that  an 
offense  type  will  go  to  a  particular  court-martial  level,  and  sentence 
the  offender.  Based  upon  the  length  of  the  sentence  to  confinement,  th» 
prisoner  will  be  sent  to  an  installation  detention  facility,  the  US  Army 
Correctional  Activity,  or  the  US  Disciplinary  Barracks.  It  is  possible 
that  either  the  USACA  or  USDB  may  be  full,  in  which  case  the  prisoner 
must  remain  in  the  IDF  until  there  is  space  for  him  at  the  facility  In 
which  he  will  serve  his  confinement.  Figure  4-4  represents  a  further 
disaggregation  of  the  total  prison  population  Into  subelements  by  sen¬ 
tence  length.  This  disaggregation  will  allow  the  ACS  manager  to  change 
confinement  policies  to  preclude  potential  overcrowding  at  a  particular 
facility.  For  example,  if  the  USDB  appears  to  be  nearing  an  overcrowded 
situation  and  USACA  will  not  be  operating  near  capacity,  a  decision 
could  be  made  to  have  all  prisoners  In  the  12  to  15-month  category  serve 
their  confinement  at  USACA  rather  than  the  USDB.  This  action  would  re¬ 
lieve  the  USDB  of  a  population  burden  and  simultaneously  allow  the  USACA 
to  operate  more  efficiently. 
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Figure  4-3.  Prisoner  Management  Methodology 
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Figure  4-4.  Population  Allocation  by  Sentence  Length 
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c.  Summary.  The  preceding  has  discussed  the  considerations  and 
structure  of  the  methodology  and  model.  A  general  representation  of  the 
PRISM  is  shown  In  Figure  4-5.  Figure  4-6  shows  the  PRISM  as  represented 
using  Q-GERT  symbols  and  terminology.  The  explanation  of  this  represen¬ 
tation  is  fully  described  in  Appendix  D. 


Input  Specifications 


PRISM  Operation 


Model  Output 
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4-5.  INPUT  DEVELOPMENT 

a.  General.  The  data  obtained  for  use  in  this  study  originated  from 
four  sources: 

(1)  The  US  Army  Legal  Services  Agency  (USALSA). 

(2)  The  Military  Police  Operations  Agency  (MPOA). 

(3)  The  US  Army  Correctional  Activity  (USACA). 

(4)  The  US  Disciplinary  Barracks  (USDB). 

The  data  from  USALSA  consisted  of  court-martial  historical  information 
reflecting  numbers  of  trials  over  time  and  the  sentences  to  confinement 
awarded  to  offenders.  The  data  from  MPOA  provided  the  study  team  with 
crime  rates  and  prison  population  historical  data  over  time.  Both  USACA 
and  the  USDB  provided  prisoner  population  Information  to  be  used  In 
Initializing  the  model  and  verifying  the  model  output. 

b.  Data  Limitations.  Data  limitations  strong ty  Impacted  on  the 
study  effort  and  model  development.  Crime  rates  which  are  reported  and 
collected  by  the  Army  law  enforcement  personnel  do  not  include  many 
purely  military  offenses.  These  military  offenses.  In  some  time  peri¬ 
ods,  account  for  up  to  45  percent  of  the  short-term  (6  months  or  less) 
mlUtary  prisoners.  An  attempt  to  estimate  the  commission  of  these  les¬ 
ser  offenses  was  made  and  will  be  described  later.  Further,  historical 
data  for  parole/clemency  board  actions  was  not  available  to  Indicate  the 
full  Impact  of  such  actions  on  the  prison  population.  The  JAG  files 
from  which  the  court-martial  data  came  do  not  maintain  any  Information 
on  summary  courts-martial  other  than  the  number  tried  annually.  Mili¬ 
tary  offenders  are,  more  often  than  not,  tried  for  several  different 
charges  and  specifications  at  the  same  trial.  When  a  sentence  Is  deter¬ 
mined,  It  Is  not  awarded  per  charge  and  specification,  but  as  a  sentence 
for  all  charges  and  specifications  for  which  the  defendant  was  found 
guilty.  It  was  necessary  to  assume  that  the  sentence  to  confinement  was 
based  primarily  upon  the  most  confining  offense  for  development  of  sen¬ 
tencing  criteria.  These  limitations  hindered  and.  In  most  cases,  biased 
the  determination  of  crime  rates,  the  probabilities,  and  probability 
distributions  which  were  derived  for  Input  to  the  model.  Heuristic  and 
expert  judgment  was  applied  to  those  derivations  which  seemed  unreason¬ 
able,  and  the  rates  or  derivations  were  adjusted  to  reflect  "real-life" 
occurrences. 

c.  Calculation  of  Crime/Offense  Rates.  The  model  has  the  capability 
to  generate  12  different  offense  categories.  The  categories  In  the  cur¬ 
rent  version  of  PRISM  are: 

(1)  Murder,  manslaughter. 
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(2)  Rape,  carnal  knowledge,  kidnapping. 

(3)  Robbery,  aggravated  assault,  larcency  (over  $50.00). 

(4)  Housebreaking,  burglary,  auto-related  crimes. 

(5)  AWOL,  desertion. 

(6)  Military  misconduct,  disrespect. 

(7)  Military  duty  avoidance,  malingering. 

(8)  Military  disturbance,  assault. 

(9)  Neglect,  abuse,  or  destruction  of  government  property. 

(10)  Marihuana-related  (use/possession)  offenses. 

(11)  Other  drug-related  offenses. 

(12)  Other  miscellaneous  offenses. 

The  model  user  may  change  these  categories  or  combine  then  in  any  way 
desired.  The  only  requirement  will  be  to  calculate  commission  rates  for 
each  category.  For  many  of  these  offense  categories  the  Army  law  en¬ 
forcement  officials  maintain  crime  rates  expressed  as  a  rate  per  1,000 
in  the  Army.  However,  for  many  of  the  lesser  offenses,  the  study  team 
had  to  review  the  court-martial  data  and  extrapolate  back  to  determine 
commission  rates  which  would  reflect  the  numbers  of  courts-martial  which 
occurred.  As  this  data  was  maintained  over  time,  regression  was  applied 
to  the  extrapolated  rates  to  observe  trends  in  the  rates  and  to  deter¬ 
mine  the  "reasonableness"  of  the  extrapolated  rates. 

d.  Calculation  of  Probabilities.  Probabilities  were  determined  for 
three  decision  points  in  the  flow  of  prisoners  through  the  model.  These 
are: 


(1)  Probability  that  an  offender  committing  crime  type  i  (i  =  1, 
12)  will  go  to  court-martial  level  j  (j  *  1,  5;  where  1  =  Summary,  2  = 
Special,  3  *  Special  (BCD),  4  =  General,  5  =  No  court-martial) 

(2)  Probability  that  an  offender  being  tried  by  court-martial 
level  j  will  receive  no  sentence  to  confinement. 

(3)  Probability  that  a  prisoner,  serving  his  sentence,  will 
benefit  from  clemency/parole  board  actions. 

The  probabilities  that  offenders  will  be  referred  to  courtrmartial 
varied  significantly  In  direct  relationship  to  the  prisoner  population. 
The  manner  in  which  these  probabilities  were  calculated  for  validation 
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purposes  is  explained  In  Chapter  5.  These  variables  should  be  deter¬ 
mined  by  policy  actions  as  well  as  by  past  trends.  There  was  little 
change,  over  time.  In  the  other  two  probabilities. 

e.  Determination  of  Probability  Distributions.  Q-GERT  is  a  stochas¬ 
tic  simulation  modeling  technique  and,  as  such,  requires  the  input  of 
probability  distributions  from  which  processing  times  will  be  drawn  to 
schedule  furture  events/activities.  In  this  model  there  are  three  ac¬ 
tivities/events  for  which  probability  distributions  had  to  be  estab¬ 
lished.  These  are: 

(1)  The  generation  of  new  offenders  entering  the  system. 

(2)  The  awarding  of  a  sentence  to  an  offender  convicted  of  offense 
type  i  by  court-martial  level  j. 

(3)  The  actual  time  to  be  served  by  a  prisoner  accounting  for 
good-time  accrual. 

In  the  first  case,  arrivals  are  generally  stochastically  portrayed  as 
following  a  Poisson  distribution.  However,  since  the  model  deals  with 
interarrival  times,  that  Is,  one  arrival  generates  (or  schedules)  the 
next  arrival,  the  Poisson  distribution  is  transformed  Into  an  exponen¬ 
tial  distribution.  Therefore,  the  offense  rates  described  above  are  ma¬ 
nipulated  to  provide  the  parameters  for  an  exponential  arrival  of  each 
offender.  The  parameters  are  the  mean  time  between  arrivals,  the  mini¬ 
mum  time,  and  the  maximum  time.  These  parameters  were  determined  for 
each  of  the  12  offense  categories  described  above.  The  second  set  of 
distributions  derived  were  for  the  awarding  of  a  sentence  to  confine¬ 
ment.  For  all  of  the  offense  categories,  the  sentences  were  determined 
to  follow  a  conditional  Gaussian  distribution.  Through  examination  of 
the  sentences  awarded  by  the  various  levels  of  courts-martial  for  each 
different  offense,  the  data  appeared  to  be  relatively  normally  distrib¬ 
uted.  A  Gaussian  was,  therefore,  hypothesized  and  that  hypothesis  was 
tested.  In  every  case  the  hypothesis  was  accepted.  The  distributions 
were  then  made  conditional  since  It  is  unrealistic  to  permit  the  adjudg¬ 
ing  of  a  sentence  less  than  zero  days  nor  more  than  either  the  court- 
martial  can  award  or  the  offense  committed  can  receive.  The  third  set 
of  distributions  pertains  to  how  long  a  prisoner  will  actually  serve 
after  accruing  good  time.  This  set  was  selected  based  upon  interviews 
with  experts  in  Army  corrections.  The  maximum  amount  of  good-time  ac¬ 
crual  Is  fixed  by  regulation  and,  unless  a  prisoner  forfeits  his  good 
time.  It  accrues  automatically.  The  exponential  distribution  was  se¬ 
lected  as  the  most  reasonable  distribution  to  simulate  this  depletion  of 
a  sentence.  The  minimum  time  to  be  served  is  the  approved  sentence  less 
the  maximum  good  time  which  can  be  accrued.  The  maximum  time  to  be 
served  is  the  approved  sentence.  The  mean  time  to  be  served  is  based 
upon  the  experts'  opinions. 


4-6.  SUMMARY.  This  chapter  has  discussed  the  methodology /model  design 
considerations,  Q-GERT,  the  Army  Prisoner  Management  Model,  and  the  de¬ 
velopment  of  the  model  input.  A  further  explanation  of  Q-GERT  and  PRISM 
is  provided  at  Appendix  D,  and  the  model  user's  manual  is  provided  at 
Appendix  E.  Collection  of  better  data  will  improve  the  capability  of 
the  model  to  more  accurately  forecast  the  prisoner  population  workloads 
on  the  Army  correctional  system. 
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CHAPTER  5 

OPERATION  AND  VALIDATION 


5-1.  INTRODUCTION.  This  chapter  presents  procedures  for  operation  of 
the  Army  Prisoner  Management  Model,  describes  the  model  validation  ef¬ 
fort  performed  by  the  study  team,  discusses  inherent  limitations  to  the 
model  and  describes  the  implementation  procedures  for  installing  the 
model  at  the  user's  computer  facility. 

5-2.  MODEL  OPERATION 

a.  In  keeping  with  the  model  design  considerations,  the  Army  Pris¬ 
oner  Management  Model  was  designed  to  be  relatively  user  friendly  and 
easy  to  operate.  The  Q-6ERT  software  package  is  a  self-contained  com¬ 
puter  analysis  package  designed  to  operate  on  networking  systems  speci¬ 
fied  by  the  modeler.  It  is  necessary,  however,  for  the  user's  computer 
facility  to  have  the  Q-GERT  package  installed  on  their  system.  Informa¬ 
tion  for  obtaining  this  software  package  is  included  in  Appendix  F. 

b.  Given  that  the  user  has  access  to  the  Q-GERT  package,  all  that  is 
necessary  to  operate  the  model  is  the  adding  of  the  network  description 
cards  and  the  data  input  to  the  Q-GERT  programs.  The  data  input  neces¬ 
sary  to  exercise  the  model  are: 

(1)  Cumulative  probabilities  that  a  particular  offense  type  will 
go  to  one  of  the  court-martial  levels. 

(2)  Probability  that  an  offense  type  being  tried  at  a  particular 
court-martial  level  will  receive  a  sentence  to  confinement. 

(3)  The  parameters  of  the  probability  distributions  which  will 
award  sentences  to  confinement  for  each  offense,  from  each  of  the  court- 
martial  levels. 

(4)  The  probability  that  a  prisoner,  serving  a  sentence  to  con¬ 
finement  will  receive  favorable  action  by  the  clemency /pa role  board. 

(5)  The  parameters  of  the  exponential  distributions  which  will 
calculate  the  actual  time  to  be  served,  after  accounting  for  good-time 
accrual. 

(6)  The  number  that  specifies  the  upper-bounding,  sentence-length 
subset  for  confinement  at  an  IDF.  Under  current  confinement  policies, 
confinement  at  an  IDF  will  include  only  those  prisoners  with  a  sentence 
of  0-30  days.  This  subset,  0-30  days,  is  subset  number  1  (see  Figure 
5-1).  This  input  value,  then,  would  be  1. 
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(7)  The  number  that  specifies  the  upper-bounding,  sentence-length 
subset  for  confinement  at  USACA.  Under  current  confinement  policies, 
USACA  will  confine  those  prisoners  with  sentences  to  confinement  of  31 
days  to  1  year.  This  input  value  would  be  5  since  the  subset,  6  months 
to  1  year,  is  the  fifth  subset.  Each  of  these  input  data  elements  has 
been  prepared  by  the  study  team  to  reflect  current  rates,  current  prob¬ 
abilities,  current  confinement  policy,  etc.  It  is  the  user's  responsi¬ 
bility  to  change  these  values  as  conditions  in  the  criminal 


Prison  population 


Figure  5-1.  Prison  Population  Sentence-length  Subsets 


c.  Output  reports  from  the  Army  Prisoner  Management  Model  consist  of 
basically  two  types. 

(1)  The  model  has  been  designed  to  produce  management  reports  spe¬ 
cifically  for  the  managers  of  the  Army  Correctional  System.  These  re¬ 
ports  are  shown  in  Figures  5-2  and  5-3. 
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Figure  5-3.  Average  Dally  Prisoner  Population  by  Sentence-length  Category  and  Facility 
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(a)  The  confinement  time  served.  Figure  5-2,  reflects  the  aver¬ 
age  time  that  prisoners,  sentenced  within  a  particular  sentence-length 
category  or  confinement  facility,  actually  serve  on  their  sentences. 

This  report  will  reflect  the  impact  on  the  ACS  of  increased  propensity 
of  courts  to  award  longer  sentences  for  the  same  crimes.  It  will  also 
reflect  the  impact  of  policy  changes  in  accrual  of  good  conduct  time  and 
clemency/parole  board  actions. 

(b)  Figure  5-3  shows  average  daily  prisoner  populations  computed 
by  sentence  category  and  by  confinement/correctional  facility.  This  re¬ 
port  will  reflect  the  impact  upon  the  ACS  of  harsher  command  climate 
(increased  tendency  to  send  offenders  to  court-martial),  increasing  or 
decreasing  offense  rates,  and  the  conditions  mentioned  above  concerning 
average  time  spent  in  confinement. 

(2)  In  addition  to  the  output  reports  designed  for  the  ACS  man¬ 
agers,  Q-GERT  automatically  produces  output  reports  for  use  by  the  Q- 
GERT  user.  Examples  of  these  reports  are  included  in  Appendix  E. 

d.  The  Army  Prisoner  Management  Model  is  extremely  easy  to  operate. 
The  only  requirement  for  the  user  to  operate  the  model  is  the  input  of 
the  PRISM  network  data  file  and  the  input  data  file.  The  model  itself 
requires  100-105K  of  core  when  it  is  operating  and  completes  10  simla- 
tion  runs  in  approximately  3  minutes.  The  program  can  be  run  from  a 
terminal,  in  demand  mode,  or  operated  in  batch  mode. 

e.  PRISM  was  designed  for  ease  of  operation,  speed  of  operation,  and 
versatility  for  the  ACS  managers.  The  model  achieves  all  of  these  de¬ 
sign  considerations  and  produces  output  reports  which  will  enhance  the 
capability  of  the  ACS  managers  to  plan  policy  decisions  to  effectively 
and  efficiently  control  the  Army  Correctional  System. 

5-3.  VALIDATION 

a.  The  validation  process  of  the  Army  Prisoner  Management  Model  con¬ 
sisted  simply  of  calculating  the  data  for  the  data  input  file  from  his¬ 
torical  data  provided  by  the  sources  listed  in  Chapter  4  and  operating 
the  model.  The  output  reports  were  then  examined  to  evaluate  the  extent 
to  which  the  actual  prison  populations  (established  by  the  data  from 
USACA  and  the  USDB)  were  duplicated  by  the  model  simulation  runs.  Addi¬ 
tional  runs  were  made  to  assess  the  behavior  of  the  model  to  Increased 
and  decreased  offense  commission  rates,  referrals  of  offenders  to 
courts-martial,  awarding  of  sentence  lengths,  etc.  Figures  5-4  through 
5-7  show,  respectively,  the  actual  trends  in  prison  populations  by  fa¬ 
cility  and  for  the  total  Army  and  courts-martial  by  court-martial  level 
and  total  courts-martial  from  1976  through  1982.  As  can  be  seen  from 
these  figures,  the  dramatic  Increase  In  the  Army  prisoner  population 
since  1978  (which  preclpated  this  analysis)  is  reflected,  in  great  mea¬ 
sure,  by  a  like  Increase  In  the  number  of  referrals  to  court-martial. 
Indications  are  that  crime  rates  in  the  Army  are  declining  as  shown  in 
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Figure  5-8,  which  implies  that  the  reasons  for  such  an  increase  in 
courts-martial  and  the  prisoner  population  are  not  solely  related  to  the 
crime  rates  in  the  Army,  The  analysis  performed  by  the  study  team  re¬ 
flects  that  the  primary  cause  of  fluctuations  in  the  prisoner  population 
is  a  result  of  a  harsher  view  toward  offenders  by  commanders.  Although 
an  analytical  undertaking  to  establish  such  a  relationship  was  beyond 
the  scope  of  the  study,  interviews  with  personnel  of  the  Office  of  The 
Judge  Advocate  General  and  the  Military  Police  Operations  Agency  indi¬ 
cate  that  a  sterner  attitude  towards  indiscipline  in  the  Army  is  being 
exhibited  by  commanders  at  all  levels. 


Figure  5-4.  Average  Daily  Prisoner  Population 
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Figure  5-7.  Total  Army  Courts-Martial  (000) 


Figure  5-8.  Crime  Rate  Trends 
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b.  The  Input  elements  for  the  Input  data  file  were  calaculated 
through  a  time-series,  trend  analysis,  The  model  results  are  depicted 
in  Mgure  5-9.  The  model  is  successful  in  duplicating  historical  prison 
populations  except  for  1979  and  1980.  The  historical  data  could  not  in¬ 
dicate  that  a  substantial  increase  in  referrals  to  court-martial  would 
occur.  However,  an  excursion  was  conducted  reflecting  an  assumed  inten¬ 
tional  ,  Army-wide  policy  to  "get  tough“  on  offenders  and  refer  more  of¬ 
fenders  to  court-martial  rather  than  deal  with  them  administratively. 

In  this  case,  the  populations  for  1979  and  1980  were  duplicated  within  6 
percent  of  the  actual  populations  in  those  years.  The  Army-wide  ad¬ 
justed  line  in  Figure  5-9  reflects  the  Army-wide  average  prisoner  popu¬ 
lation  after  discounting  non-Army  prisoners  (those  of  other  services)  in 
Army  facilities  and  individuals  being  held  in  pre-trial  confinement. 
Since  PRISM  cannot  account  for  either  category  of  prisoner,  the  model 
predictions  should  be  compared  to  this  adjusted  population  line. 


Figure  5-9.  Validation  Results 


5-9 


CAA-SR-83-8 

5-4.  IMPLEMENTATION 

a.  The  Army  Prisoner  Management  Model,  as  stated  in  paragraph  5-2, 
is  designed  within  the  context  of  the  Q-GERT  software  package.  Any  com¬ 
puter  facility  which  has  the  Q-GERT  package  installed  can  expand  the 
capabilities  of  the  package  and  load  the  PRISM  network  data  file  to 
install  the  model.  The  programs  and  routines  necessary  to  expand  the 
capabilities  of  the  Q-GERT  package  and  the  user  subroutines  necessary  to 
operate  the  PRISM  Model  are  included  in  Appendix  F.  These  routines  are: 

(1)  Procedure  PR0C1 

(2)  Program  QGERT 

(3)  Subroutine  UF 

(4)  Subroutine  UI 

(5)  Subroutine  UO 

These  subroutines  and  programs  are  explained  in  Appendix  E,  the  PRISM 
User  Manual. 

b.  The  Q-GERT  software  package  is  a  proprietary  software  package 
copyrighted  by  Pritsker  and  Associates,  Inc.,  West  Lafayette,  Indiana. 
The  package  is  sold/leased  on  a  computer  facility  basis  only.  There¬ 
fore,  the  user  must  have  access  to  the  Q-GERT  package  in  order  to  be 
able  to  install  and  operate  the  Army  Prisoner  Management  Model.  Infor¬ 
mation  on  how  to  obtain  Q-GERT  is  included  in  Appendix  F. 


CHAPTER  6 


SUMMARY  AMD  OBSERVATIONS 


6-1.  INTRODUCTION.  The  purposes  of  this  chapter  are  to  summarize  the 
study  effort,  to  address  the  essential  elements  of  analysis  (EEA),  to 
state  the  key  observations  of  the  study,  and  to  discuss  limitations  of 
the  model /methodology. 

6-2.  SUMMARY.  The  Army  Prisoner  Population  Prediction  Study  resulted 
in  the  development  of  a  methodology  and  model  for  simulating  the  flow  of 
prisoners  through  the  Army  criminal  justice  system  into  the  Army  Correc¬ 
tional  System.  The  model  was  designed  to  provide  an  analytical  manage¬ 
ment  tool  to  the  ACS  managers  in  order  that  they  may  better  assess  the 
effects  of  environmental  and  policy  decision  changes  on  the  prison  work¬ 
loads.  The  model /methodology  development  is  decribed  in  Chapter  4  while 
the  operation  and  validation  of  the  model  are  detailed  in  Chapter  5. 
Appendixes  have  been  added  to  further  assist  the  model  users.  Using  in¬ 
put  data  derived  from  the  historical  records  of  the  JAG,  military  pol¬ 
ice,  and  correctional  facility  files,  the  methodology /model  was  success¬ 
ful  in  duplicating  historical  prison  populations  over  the  time  periods 
for  which  It  was  tested.  Changes  in  environmental  conditions,  such  as 
crime  rates  and  probabilities  that  various  offenses  would  go  to  court- 
martial,  as  well  as  confinement  policy  decisions  were  also  tested.  The 
model  behaved  in  an  appropriate  manner  when  analyzing  the  effects  of 
these  changes. 

6-3.  ESSENTIAL  ELEMENTS  OF  ANALYSIS  (EEA).  The  EEA  which  guided  the 
conduct  of  the  study  are  stated  and  discussed  below. 

a.  Does  the  model  provide  answers  to  various  management  questions, 
e.g. ,  how  will  Army  prisoners  be  distributed,  at  what  levels  of  confine¬ 
ment,  and  Now  |0ng  wl l 1  they  be  confined?  rhe  Army  Prisoner  Management 
Model  (PRISM)  was  specif i cal ly  designed  to  collect,  analyze,  and  report 
information  concerning  the  distribution  of  prisoners  by  sentence-length 
category  and  by  facility  at  which  confined.  Information  is  also  col¬ 
lected  and  reported  for  average  confinement  time  served  by  sentence- 
length  category  and  by  facility.  The  allocation  of  the  various  sentence 
length  categories  to  facilities  is  a  management  decision  and  is  input  by 
the  model  user.  For  example,  current  confinement  policy  states  that 
prisoners  with  a  1  to  30-day  sentence  will  serve  confinement  in  the  IDF; 
prisoners  with  a  31  to  365-day  sentence  will  serve  confinement  at  the 
USACA;  prisoners  with  a  sentence  of  more  than  365  days  will  serve  con¬ 
finement  In  the  USDS.  The  various  sentence-length  categories  may  be 
assigned  to  the  different  levels  of  confinement  by  the  model  user  to 
assess  the  overall  prisoner  distributions. 
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b.  Does  the  model  provide  expectations  for  the  ACS  one  to  three 
years  Into  the  future?  PRISM  is  not  a  predictive  model.  The  model  user 
must  prepare  and  input  expected  future  crime  rates,  probabilities  of 
court-martial  and,  probability  distributions  of  sentence-lengths.  The 
model  may  be  run  as  far  into  the  future  as  desired  but  should  only  be 
projected  as  far  into  the  future  as  the  model  user  has  faith  in  the  in¬ 
put  data.  The  major  benefit  to  the  model  design  is  that  the  user  may 
input  most-optimistic  and  most-pessimistic  rates  and  probabilities  to 
obtain  a  range  of  expected  prisoner  population  workloads.  Since  the 
model  Is  very  fast,  it  is  quite  responsive  to  this  type  of  operation  and 
does  not,  therefore,  require  extensive  data  preparation  by  the  user. 

c.  Is  the  model  adaptive  to  such  changes  in  the  system  as  crime 
rates,  sentence-lengths  and  confinement  policies?  The  model  was  de¬ 
signed  to  have  these  variables  input  to  the  model  by  the  user.  Default 
values  have  been  established  based  on  the  current  state  of  the  Army 
criminal  justice  system.  The  model  user  need  only  prepare  and  input 
those  environmental  or  policy  changes  for  which  an  assessment  of  the 
prison  population  workload  is  desired. 

d.  Although  not  an  essential  element  of  analysis,  the  study  was  to 
address  the  impact  of  non-Army  prisoners  in  Army  confinement/correc¬ 
tional  facilities.  The  numbers  of  non-Anmy  prisoners  in  Army  facilities 
has  been  increasing  over  the  time  periods  considered  in  this  study  as 
shown  in  Figure  6-1.  The  impact  is  that  non-Army  prisoners  are  increas¬ 
ingly  occupying  Army  cells  at  a  time  when  numbers  of  Army  prisoners  are 
increasing  as  well.  Separate  intensive  management,  and  perhaps  renego¬ 
tiation  of  inter-service  agreements,  may  become  imperative  should  this 
increase  continue. 
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Figure  6-1.  Non-Army  Prisoners  in  Army  Facilities 


6-4.  OBSERVATIONS.  The  major  observations  resulting  from  the  study  are 
as  follows. 

a.  The  model,  as  developed,  is  successful  in  assessing  the  impact  of 
environmental  and  policy  decision  changes  on  the  prisoner  population 
workloads. 

b.  The  most  influencing  factors  which  cause  major  fluctuations  in 
the  prisoner  population  are,  in  order  of  greatest  effect: 

(1)  The  probability  that  a  commander  will  refer  an  offender  to 
court-martial  rather  than  deal  with  him  by  non-judicial  or  administra¬ 
tive  action. 

(2)  Crime  rates. 

c.  The  model  has  great  versatility  in  accepting  wide  ranges  of  the 
various  rates  and  probabilities  and  reporting  the  state  of  prison  popu¬ 
lations  which  will  result.  This  versatility  together  with  the  ease  and 
speed  of  model  operation  results  In  a  practical,  useful  management  tool. 

6-5.  LIMITATIONS.  The  major  limitation  in  the  use  of  the  model  Is  the 
data  analysis  and  data  preparation  which  may  be  required  of  the  model 
user.  The  limitations  to  the  data  are  fully  explained  in  Chapters  4  and  5. 
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APPENDIX  B 
STUDY  DIRECTIVE 

DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  DEPUTY  CHIEF  OF  STAFF  FOR  PERSONNEL. 
WASHINGTON.  DC  lOStO 


DAPE-HRE 

SUBJECT:  Army  Prisoner  Population  Prediction  Study  (AP3) 


1 3  MAY  1983 


Director 

US  Army  Concepts  Analysis  Agency 
8120  Woodmont  Avenue 
Bethesda,  MO  20814 


1.  PURPOSE  OF  STUDY  DIRECTIVE.  This  directive  establishes  guidance  for  the 
conduct  of  the  Army  Prisoner  Population  Predictions  Study. 

2.  STUDY  TITLE.  Army  Prisoner  Population  Prediction  Study  (AP3). 

3.  BACKGROUND. 

a.  The  Human  Resources  Development  Directorate  (DAPE-HR)  of  the  Office  of 
the  Deputy  Chief  of  Staff  for  Personnel  (ODCSPER)  has  been  charged  with  pro¬ 
graming  and  budgeting  for  the  Army  Correctional  System. 

b.  Resource  expenditures  for  the  Army  Correctional  System  are  highly 
dependent  upon  the  number  of  Army  prisoners  processed  through  the  corrections 
system  annually.  It  is,  therefore,  necessary  to  predict  with  relative  accu¬ 
racy  the  Army  prisoner  population  at  least  over  the  POM  years  in  order  to 
accurately  program  required  resources. 

c.  The  method  to  predict  prisoner  population  developed  by  US  Army 
Correctional  Activity  (USACA)  is  sufficient  and  cannot  be  significantly 
improved  given  current  data. 

d.  Because  of  an  inability  to  accurately  predict  the  number  of  prisoners 
in  the  system,  personnel  spaces  which  handle  43  percent  of  the  prisoners  have 
been  eliminated  in  FY  84. 

e.  The  Army  Correctional  System  does  not  have  the  capability  to  manage 
daily  prisoner  workload  in  the  three  levels  of  facilities.  Additionally,  the 
ACS  does  not  have  a  r"«chanism  to  model  sentence  length  within  the  system. 

4.  STUDY  SPONSOR.  Deputy  Chief  of  Staff  for  Personnel  (DCSPER). 

5.  STUDY  AGENCY.  US  Army  Concepts  Analysis  Agency  (CAA). 

6.  TERMS  OF  REFERENCE. 
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DAPE-HRE  1  3  MAY  1983 

SUBJECT:  Army  Prisoner  Population  Prediction  Study  (AP3) 

a.  Problem.  The  Army  prisoner  population  has  increased  dramatically 
since  early  1978,  Predictive  capability  to  estimate  the  prisoner  population 
in  the  out  years  Is  very  limited  at  the  present.  No  model  exists  to  predict 
daily  prisoner  workload. 

b.  Purpose.  Provide  the  Army  with  an  analytical  capability  to  predict 
the  average  daily  prisoner  population  in  order  to  program  and  budget  resources 
for  the  Army  Correctional  System. 

c.  Objectives. 

(1)  Examine  the  Army  criminal  justice  system  and  determine  factors 
which  cause  changes  in  the  Army  Correctional  System  and  provide  analytical 
results  to  the  study  sponsor  emphasizing  those  aspects  of  the  system  which 
significantly  impact  upon  predictions  of  the  prisoner  population. 

(2)  Develop  and  provide  a  methodology  and  model  to  the  study  sponsor 
which  will  enable  the  Army  to  predict  the  Army  average  daily  prisoner  popula¬ 
tion  over  the  POM  years. 

(3)  Provide  sufficient  model  documentation  to  permit  operation  of  the 
model  in  order  to  assess  planned  policy  changes  on  the  ACS. 

d.  Scope. 

(1)  The  study  will  focus  on  the  Army  criminal  justice  system  with 
emphasis  upon  the  Army  Correctional  System.  It  should  Include  assessment  of 
all  levels  of  confinement  facilities  and  attempt  to  develop  a  reliable,  valid 
model  to  simulate  the  average  prisoner  workload  for  each  level  of  confinement 
facility. 


(2)  The  study  should  attempt  to  address  the  impact  of  non-Army  pri¬ 
soners  in  Army  facilities  on  the  Army  Correctional  System. 

e.  Limitations. 

(1)  The  study  will  not  attempt  to  predict  non-Army  prisoner 
populations. 

(2)  The  study  will  address  only  enlisted  male  populations  as  officer 
and  female  prisoners  represent  an  insignificant  percentage  of  the  prisoner 
population. 

f.  Constraints. 

(1)  Study  results  will  be  provided  to  the  sponsor  on  or  before  1  July 

1983. 
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DAPE-HRE 

SUBJECT:  Army  Prisoner  Population  Prediction  Study  (AP3) 


1  3  MAY  1983 


(2)  Other  tasks  will  be  In  accordance  with  the  milestone  schedule  in 
paragraph  10b. 

g.  Assumptions. 

(1)  An  all  volunteer  force  will  continue  to  exist. 

(2)  Confinement  policies  currently  in  force  will  continue  to  exist. 
The  model,  however,  should  be  adaptive  to  policy  changes. 

h.  Essential  Elements  of  Analysis  (EEA). 

(1)  Does  the  model  provide  answers  to  various  management  questions, 
e.g.,  how  will  Army  prisoners  be  distributed,  at  what  levels  of  confinement, 
and  how  long  will  they  be  confined? 

(2)  Does  the  model  provide  expectations  for  the  ACS  one  to  three 
years  into  the  future? 

(3)  Is  the  model  adaptive  to  such  changes  in  the  system  as  crime 
rates,  sentence  lengths,  and  confinement  policies? 

7.  RESPONSIBILITIES. 

a.  ODCSPER. 

(1)  Will  prepare  an  evaluation  of  the  study  results  in  accordance 
with  AR  5-5. 

(2)  Provide  a  list  of  Points  of  Contact  (POC)  at  Department  of 
Defense  (DOD);  Headquarters,  Department  of  the  Army  (HQDA);  Ma.ior  Army  Com¬ 
mands  (MACOM);  and  other  agencies,  as  appropriate. 

(3)  Furnish  available  data  on  the  Army  correctional  system  which  is 
under  ODCSPER  control/responsibility.  Authorize  coordination  for  data 
requirements  not  under  ODCSPER  control. 

(4)  If  data  are  late  or  inadequate,  adjust  the  study  schedule  and/or 
scope  accordingly. 

(5)  Authorize  and  direct  close  and  continuous  coordination  between 
CAA  and  Army  Research  Institute  and  US  Army  Operations  Agency. 

b.  CAA. 

(1)  Will  designate  a  study  director  and  a  study  team. 
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DAPE-HRE  13  MAY  1983 

SUBJECT:  Army  Prisoner  Population  Prediction  Study  (AP3) 

(2)  Will  coordinate/communicate  with  appropriate  commands/aqencies 
for  data  necessary  to  accomplish  the  study. 

(3)  Provide  periodic  In-Process  Reviews  ( IPR)  as  requested  by  ODCSPER 
and  provide  final  study  documentation  to  the  study  proponent. 

(4)  Will  provide  final  study  results  to  the  study  sponsor. 

c.  ARI. 

(1)  Will  designate  a  PX  if  required. 

(2)  Will  assist  CAA  study  effort  in  data  retrieval  if  requested. 

d.  MPOA. 

(1)  Will  designate  a  PX  if  required. 

(2)  Will  assist  CAA  study  effort  by  providing  backqround/information 
concerning  the  Army  Correctional  System,  if  requested. 

8.  LITERATURE  SEARCH:  Has  been  forwarded  to  CAA  separately. 

9.  REFERENCES. 

a.  AR  5-5,  The  Army  Study  System. 

b.  DA  Pam  5-5,  Guidance  for  Army  Study  Sponsors,  Sponsor's  Study 
Directors,  Study  Advisory  Groups,  and  Contracting  Officer  Representatives. 

c.  AR  340-21,  The  Army  Privacy  Program. 

d.  AR  10-38,  United  States  Army  Concepts  Analysis  Agency. 

e.  AR  190-47,  US  Army  Correctional  System. 

10.  ADMINISTRATION, 
a.  Support. 

(1)  Funds  for  CONUS  travel/per  diem  will  be  provided  by  the  parent 
organization  of  each  study  participant.  ODCSPER  will  assist  in  obtaining 
funds  and  clearances  for  required  XONUS  TDY. 

(2)  Clerical  support  will  be  provided  by  CAA. 

(3)  ADPE  support  will  be  provided  by  CAA. 
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SUBJECT:  Army  Prisoner  Population  Prediction  Study  (AP3) 

b.  Milestone  schedule  (additional  events  and  a  detailed  schedule  Mill  be 
identified  in  the  study  plan).  Critical  events  include: 

(1)  Brief  study  plan  to  SAG  or  Study  Sponsor's  Study  Director, 

20  February  1983. 

(2)  In-process  review,  20  April  1983. 

(3)  Final  results  briefing,  15  May  1983. 

(4)  Delivery  of  study  report,  30  June  1983. 

c.  Control  procedures: 

(1)  00CSPER  will  provide  a  sponsor's  Study  Director  to  provide  guid¬ 
ance  for  the  study. 

(2)  ODCSPER  will  prepare  and  submit  DD  Form  1498  and  final  study 
documents  to  DTIC. 


d.  Coordination.  This  directive  has  been  coordinated  with  CAA  IAW 
AR  10-38. 


Law  Enforcement 
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APPENDIX  D 

INTRODUCTORY  EXPLANATION  OF  Q-6ERT  AND  PRISM 


D-l.  Some  of  the  material  In  this  appendix  Is  extracted  from  Modeling 
and  Analysis  Using  Q-Gert  Networks  (2nd  ed),  A.  A.  B.  (Pritsker),  John 
Wiley  and  Sons,  Inc.,  New  Vork,  1979.  It  Is  highly  recommended  that  the 
user  of  the  Army  Prisoner  Management  Model  (PRISM)  use  this  book  as  sup¬ 
plementary  reference  material. 

D-2.  GENERAL.  Q-GERT  is  an  analytical  tool  that  has  been  developed  to 
provide  a  capability  to  model  complex  network  systems  and  apply  computer 
analysis  to  such  systems.  The  name  Q-GERT  is  an  acronym  for  Queuing 
Systems-Graphical  Evaluation  and  Review  Technique.  Q-GERT  has  been  de¬ 
signed  and  developed  to  satisfy  the  need  for  a  network  approach  to  mo¬ 
deling  systems  that  Involve  procedural,  risk,  and  random  elements.  This 
appendix  will  explain  the  Q-GERT  symbols  used  in  the  graphical  develop¬ 
ment  of  the  PRISM  to  allow  the  model  user  to  more  fully  appreciate  the 
capabilities  of  Q-GERT  and  the  model. 

D-3.  Q-GERT  TERMINOLOGY  AND  SYMBOLS 

a.  As  discussed  in  Chapter  4,  Q-GERT  is  an  actlvlty-on-branch  net¬ 
work  structure  where  a  branch  represents  the  activity.  Nodes  are  used 
to  separate  branches  arid  represent  milestones,  decision  points,  and 
queues.  The  items  flowing  through  the  network  are  referred  to  as  trans¬ 
actions.  The  remainder  of  this  appendix  will  follow  the  graphical  rep¬ 
resentation  of  PRISM,  discussing  each  symbol  used  in  the  graphical 
model.  The  full  graphical  model  Is  depicted  In  later  appearing  Figure 
D-9. 


b.  The  first  sequence  of  events/activities  In  PRISM,  shown  in  Figure 
D-l,  represents  the  generation  of  12  different  offenses.  The  specific 
offenses  or  aggregation  of  offenses  Into  offense  categories  to  be  mo¬ 
deled  Is  determined  by  the  user.  Each  of  these  nodes  in  the  first  stage 
Isa  source  node  designated  by  the  special  symbol  (arrow)  on  the  left  of 
the  node.  In  this  example,  node  7  Is  designated  as  a  source  node  which 
requires  no  arriving  transactions  to  release  it  initially  and  the  node 
will  be  released  each  time  a  transaction  arrives.  Releasing  of  a  node 
merely  Implies  that  all  actions  which  are  to  occur  at  a  node  will  occur 
when  the  node  Is  released.  For  each  transaction,  attribute  number  1 
(the  attributes  are  characteristics  of  each  transaction  carried  In  a 
vector  associated  with  that  transaction)  Is  set  to  a  constant  7  at  this 
node.  The  releasing  of  this  node  causes  the  following  actions  to  occur: 
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(1)  Attribute  11s  set  with  the  offense  type. 

(2)  The  arrival  of  the  next  offense  is  determined  by  an  exponen¬ 
tial  function  with  parameters  established  by  parameter  set  7. 

(3)  The  transaction  being  released  begins  activity  number  19  which 
will  require  a  constant  0.0  amount  of  time  to  complete. 


Time  to  complete  activity.  Follows  an 


constant  7 


Figure  0-1.  Generation/Arrival  of  Offenses 


c.  The  second  stage  In  the  graphical  model,  shown  In  Figure  0-2  rep¬ 
resents  the  decision  point  to  determine  the  level  of  court-martial  at 
which  the  committed  offense  will  be  tried.  The  decision  Is  made  pro¬ 
babilistically  within  the  subroutine,  UF  (User  Function).  The  shape  of 
the  right  side  of  this  node  represents  a  conditional -take-first  branch¬ 
ing  rule;  that  Is  the  first  branch  whose  conditions  are  satisfied  will 
be  followed  and  no  further  branches  will  be  examined.  The  releasing  of 
this  node  causes  two  actions  to  occur: 


0-2 


(1)  Attribute  2  Is  set  with  the  level  of  court  martial. 


(2)  The  transaction  being  released  will  follow  the  branch  whose 
conditions  are  first  satisfied. 


Attribute  2  is  set  by  User 
Function  at  line  1 


Default  value  for  time 
when  not  specified 


(AT2.EQ.2)  (CO.  0 

/ 


0) 


Conditional -take-first  branching 
based  on  value  of  attribute  2 


Figure  D-2.  Determination  of  Court-martial  Level 


d.  The  third  stage,  shown  in  Figure  D-3,  represents  the  five  levels 
of  court-martial  at  which  an  offense  may  be  tried.  General  Court- 
Martial,  Special  Court-Martial  empowered  to  award  a  Bad  Conduct  Dis¬ 
charge,  Special  Court-Martial,  Summary  Court-Martial  or  no  Court-Mar¬ 
tial.  The  only  new  terminology  represented  by  this  node  Is  that  collec¬ 
tion  of  interval  statistics  is  designated  to  be  made. 
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/ 

/interval  statistics  will 
* collected  at  this  node 


be 


Figure  D-3.  Representation  of  Court-martial  Level 


e.  The  fourth  stage  of  PRISM  consists  of  two  different  types  of 
nodes.  A  sink  node.  Figure  D-4,  Into  which  those  transactions  not  going 
to  court-martial  will  be  processed  and  a  regular  node  at  which  condi¬ 
tional  -take-first  branching  will  occur.  Figure  D-5.  At  node  19  the  user 
function  will  be  used  to  award  a  sentence  to  the  transaction  being  cur¬ 
rently  processed  based  on  attribute  1,  the  offense  type,  and  attribute 
2,  the  level  of  court-martial  at  which  the  offense  was  tried.  The 
length  of  the  sentence  to  confinement  is  assigned  as  attribute  3  and 
conditional  branching  occurs  depending  on  the  value  of  attribute  3. 


Figure  D-4.  Sink  Node  for  No  Court-martial  Processing 
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Figure  D-5.  Awarding  of  a  Sentence 


f.  The  fifth  stage  of  the  graphical  representation  of  PRISM  is  the 
most  complicated,  perceptually,  of  the  model.  Represented  are  the  con¬ 
finement/correctional  facilities  (nodes  21,  22  and  25)  and  the  procedure 
for  handling  prisoners  (transactions)  being  sent  to  either  the  USACA  or 
the  USDS.  Mode  20  is  merely  the  regular  node  at  which  statistics  are 
collected  for  those  transactions  being  tried  but  receiving  no  sentence 
to  confinement.  Figure  D-6  shows  that  portion  of  the  model  pertaining 
to  the  processing  of  a  transaction  into  the  USDB. 
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Figure  D-6.  Transaction  Processing  at  a  Correctional  Facility 


Queue  node  25  represents  the  USDB.  In  this  case  the  branch  following 
node  25  shows  25  parallel  servers,  each  of  which  can  process  one  trans¬ 
action  at  a  time.  These  servers  may  be  viewed  as  prison  cells.  The  mo¬ 
del  does  not  permit  any  prisoners  to  wait  within  node  25  for  a  server  to 
become  available,  if  all  servers  are  busy  when  the  transaction  arrives. 
Instead,  the  transaction  will  "balk"  (dash-dot  line)  to  Q-node  26  which 
will  process  the  transaction  with  zero  time  to  node  27.  At  node  27, 

User  Function  5  will  calculate  the  time  remaining  on  the  sentence,  award 
that  remaining  time  as  attribute  5,  and  will  either  send  the  transaction 
to  sink  node  94,  if  the  sentence  to  confinement  has  been  served,  or 
route  the  transaction  back  to  Q-node  25  to  see  if  the  remaining  sentence 
can  be  served  at  the  USDB.  At  Q-node  25,  the  queue  ranking  order  is 
based  upon  the  smallest  "mark  time."  Since  each  transaction  was  marked 
at  node  19,  the  smallest  mark  time  Is  the  transaction  which  has  been  in 
the  system  the  longest.  As  each  transaction  is  processed  by  node  25, 
User  Function  3  is  employed  to  give  each  transaction  a  unique  identifi¬ 
cation  number  and  then  award  that  number  as  attribute  4.  Simultane¬ 
ously,  as  will  be  explained  later,  a  mirror-image  of  each  transaction  is 
created  for  use  further  on  in  the  model.  As  each  transaction  leaves 
node  25,  the  time  to  complete  the  next  activity  (serve  confinement  time) 
is  computed  by  User  Function  4.  The  dashed  lines  emanating  from  the 
right  hand  side  of  these  nodes  represent  direct  routing  of  a  transaction 
and  do  not  Involve  any  associated  activity  or  processing  time. 
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g.  The  sixth  stage  of  the  model  is  identical  to  the  fourth  stage. 

It  consists  of  a  sink  node  (node  92}  and  a  regular  node  with  condi - 
tional -take-first  branching.  The  sink  node  is  for  those  transactions 
which  did  not  receive  a  sentence  to  confinement.  The  regular  node  is  a 
decision  point  to  route  transactions  to  the  proper  queue  node  corre¬ 
sponding  to  the  length  of  the  sentence  each  transaction  was  to  serve, 
l.e.,  61-90  days,  12-15  months,  etc. 

h.  The  seventh  stage,  depicted  in  Figure  D-8,  is  a  combination  of 
two  queue  nodes  paired  with  a  match  node.  The  match  node.  Figure  D-7, 
is  utilized  in  this  model  to  pair  up  the  transaction  which  has  just  com¬ 
pleted  serving  a  confinement  sentence  with  its  image  transaction  sent  by 
node  21,  22,  or  25.  This  process  of  imaging  and  matching  allows  the 
collection  of  statistics  on  the  transactions  which  are  being  processed 
by  activities  58,  59,  and  60.  Since  statistics  can  only  be  collected  at 
nodes,  information  about  how  many  and  for  how  long  transactions  were 
actually  in  confinement  would  otherwise  be  lost. 


Dashed  lines  indicate  routing 
only  (no  activity  performed) 


Attribute  4  is  the 
basis  for  matching 


Figure  D-7.  Match  Node 
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Figure  D-8.  Matching  of  Transactions 


As  Figure  D-8  shows,  the  transaction  which  began  serving  confinement 
during  activity  60  had  Its  image  placed  In  Q-node  46.  When  the  sentence 
has  been  served,  the  original  transaction  arrives  at  node  34  and  match 
node  58  will  pair  the  transactions  for  further  processing.  In  this  man¬ 
ner,  all  statistics  which  pertain  to  the  transactions  engaged  in  activ¬ 
ity  60  (serving  confinement)  can  be  obtained  by  observing  the 
transactlon(s)  In  queue  node  46. 

1.  The  last  stage  of  the  graphical  representation  is  simply  the  sink 
node,  node  95,  Into  which  all  transactions  which  have  completed  serving 
confinement  are  gathered. 

j.  Figure  D-9,  the  Army  Prisoner  Management  Model  in  Q-GERT  graphi¬ 
cal  form,  shows  a  source  node  (node  80)  below  the  second  stage  of  the 
model.  This  node  represents  the  generation  of  a  timing  transaction. 
Every  time  an  arrival  causes  the  node  to  be  released  (the  first  release 
occurs  at  time  zero  since  It  Is  a  source  node)  the  next  arrival  will  be 
generated  according  to  user  function  7.  This  portion  of  the  user  func¬ 
tions  was  written  to  allow  the  collection  of  special  information  for  la¬ 
ter  output.  By  using  a  timing  transaction,  such  Information  collection 
can  be  done  regularly  at  specific  times.  In  this  case  every  month. 
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k.  Tills  completes  the  graphical  description  of  the  model,  PRISM. 

The  remainder  of  the  appendix  will  discuss  the  input  of  the  network  for 
computer  analysis  by  the  Q-GERT  Analysis  Program. 

D-4.  Q-GERT  MODEL  INPUT 

a.  To  prepare  the  model,  as  represented  by  the  Q-GERT  graphical  net¬ 
work  for  computer  analysis.  It  is  necessary  only  to  create  a  set  of  in¬ 
put  records  containing  the  network  data.  In  general,  a  record  is  neces¬ 
sary  to  represent  each  node,  activity,  parameter  set  for  each  stochastic 
function  used,  and  each  assignment  of  an  attribute.  In  addition  a 
header  card  with  general  information  and  a  trailer  card  to  indicate  the 
end  of  the  network  are  necessary. 

b.  The  Q-GERT  Analysis  Program  automatically  obtains  and  provides 
data  and  statistical  estimates  resulting  from  the  network,  such  as: 

(1)  Average  time  a  transaction  spends  in  the  system. 

(2)  Average  number  of  transactions  in  the  Q-nodes. 

(3)  Average  fraction  of  time  a  server  is  busy/idle. 

Many  other  types  of  output  are  generated  automatically.  It  is  suffi¬ 
cient  to  say  that  translation  of  a  network  model  to  Input  data  is  direct 
and  that  generation  of  output  statistics  is  automatic.  The  PRISM  model 
also  has  output  reports  that  have  been  developed  specifically  to  satisfy 
the  needs  of  the  Army  Correctional  System  managers. 

c.  Annex  I  to  this  appendix  Is  a  listing  of  the  PRISM  Q-GERT  input 
records.  The  input  requirements  for  each  type  of  record  are  provided  in 
Annex  II. 
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ANNEX  I  TO  APPENDIX  D 
PRISM  NETWORK  INPUT  RECORDS 


fSu’"IisLil>d*<>IS6M  STU0T*'8,5»*,9’*lD#»,0»C.JT,S,* 

soulilclllo*  i 


sou.J.o.i.o* 

SOU,*,-  -  — 


_  .0.1,0* 

SOU, S. 0.1.0* 
SOU  ,6 ,0,1,0* 
SOU. 7, 0,1,0* 

sou,  a.  o,i,o* 


CHINE 

SOURCES 


sou.io.p.i.p* 

REG, 10, 1,1 ,0* 

REG, 19/ AND-SENT ,1 • 1 ,F, H* 
RC6.2O/N0  CORF,  1,1,0* 
REG,24/RALK-ACA,i,i,F* 
S(,2t/iui>d>  ;I;i;r* 
REG.2R/C0NF1NE  ,1,1, F* 
OUl^I/IOrACtO.jOjS/R* 


COURT  MARTIAL  eM6ifCEJY0g| 


TIMING  NOOE 
L  CHOICE  - 


TYRE 

T»*E 

TYRE 

TYRE 

TYRE 

T»*E 

tyre 

TYRf 

TYRE 

TYRE 


l 


10 

li  - 1 


SUMMARY  COUL  ..... 
SM£ Cl  At  COURT  MART 


MART|a£,UUJ 


>1 


IAL 


fflffl&,t8*T(XSrfiS£">m 


NO  COURT  MARTIAL 
ANARO  SENTENCE  Oy  crime  tyre  (ATTRIOUTE  si 


wc  ml  ,  «u ,»/n 

8a|:lS:B::8:i;::Sf8»*l 

88f:»:8::B:l»:Sl8lu: 


osS£.iJ:8::?*5<?*»-0?5?* 


,d,s/n,<Ioi$b* 


OUE,37,0,,0,S/A,llr'IAl* 

k\i\: 

88I:5!:8::8:I«:ij8,,55? 


s* 


0IS9* 

OHO* 


oui 

ouc;«g;o;;o;s/a _ 

SSc:so:8::§;i/5;;!8Ui2 

0UC.S1.0, ,D.S/N,I10IG3* 

RA  j,S|,«l,l*/9S.AA* 


SERTFNCC 

caVegSries 


Htt,S9,«,3S/9S,«7* 


si«^pNil^ltF'll|h0.1» 

$1N,V2/CH-NOCON«1 • 1,0.1* 
S1G.9S/CN0  COW  ,1,1,6. I* 

*•1:1:  :c8.i:S5 
v*s,s,!,co,S.r* 

9*s,;.i,co,n.c* 

5  »S*1 1 1 
**»•!•< 


"°d"  but  58  gSiSREK:  tfilf  IystM 

BALK  FROM  USICA,  LEAVE  STS7EM 

ftlotftit.'tHK 


m^omRSeu!o*8f 


SYSTEM 


ViS.S.l.CO.S.C* 

VAS,»,1,C0,».C* 


N  T 


A  SSIGNNE 
0  F 

OFFENSE  TYRE 
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PAR, AT,  108.000,12. ,2*0. ,36.* 

—  --  - 


PIR 

P*R 

PA* 

PIR 

PAR 

P»R 

PAR 

PAR 

PAR 

PlR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

PAR 

ACT 

xl 

AC1 

ACT 

ACT 

ACT 

ACT 

ACT 

ACT 

ACT 

is? 

ACT 

ACT 

ACT 

ACT 

i?j 

ACT 

ACT 

ACT 

ACT 

x» 

ACT 

ACT 

» 

ACT 

K{ 

ACT 

ACT 

ACT 

ACT 

ACT 

ACT 

ACT 

ACT 

a 


TIP 

cot 

(01 


AA.OA*. 000,0*., 2*0.. IS.* 
*9, 54.0000,06., 2*0., 10.* 
90,22.oagg,o«,,2*o.,o6.« 

*I,2*.5ogo,os.,2*o.,06.* 

9 2 1  IIaOOOQ) 0«l of2^0#«0^«^ 

9*1  J6l888l  .  _ 

2i:58:888S;82::i2§::85:: 


:8I::!*8::8$:J 
0,0*.  ,  2*0.  ,0#.* 

97;*f;66ooI?2ri2*pi;io!* 

22, 1.15,1.03, 2.0* 

—  ....  —  -  0* 


PARAMCTCRS  TO  DEFINE 
distributions  which  calculate 
APPROVED  SENTENCE  LENGTHS 
roR  GENERAL  COURT  MARTIALS 
•PARAMETERS  #T-9#l 


I5:h:88:iI:8!:i.5:K 

I5:if:88:«:83:i2:8: 

30.40.00, 36.03,60.0* 
II, «*. 00, 60. 03, 120. 09 

2, 13, CO, 0.0,1** 
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Sil3iCOiOtQ»i7* 
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ACTUAL  flNTJN^T^jE  SERVED 

IMRAHCURS  21-321 


TiUtVOtnoUj/i* 

ill  }*I”}s/sJhS-CH,,1,A2.E0. 1.0* 


CO  :  S:  39/cS?HOCO«*  »‘  *  ♦*’•  *  *•“* 


J~~TO  AN^IDF*F  OR^CONFNN.T~~| 

l — ??0*8$  issws:? .  J 


»TIHE  IN  IDF  113  SERVERS! 

TIRE  IN  USACA  110  SERVERS! 
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- - A5.GT.1.0*  ACA  BALRER  REINS  OELAvED 

2*.93,cg,0.0,«7/BALR-LEA,,2,AS.LE.1.0*  ACA  RAINER  LEAVING  SYSTEM 
25,7A,uF,4,60/A0B-FAC.2**  SERVING  TINE  IN  USAOR  12*  SERVERS! 

—  "  -,*3/BALN-D0  ,2*  BALRER  AT  IME  US!"  - 


26,27,CO,r.g,*3/BALR-DO  ,2* 

2 T*2 5  * C®  •  l»0#O/Ml.li-DCL»?l  »AS#Stolo 

- - - 1..3.A3.LE. 2,033..  - 


?§•??, co,g.o,*7/AgA 


co,o.g,«A/AC 

C0.C.0.49/ACA 

CO.C.0.50/ACA 


II; . .... 

2R, 37, CO, 0.0, 54/OB 
2liA0»C0i  8#0»Sf/M 


OB 

DB 


BALRER  BElwl  DELATE^' 
BALRER  LEAVING  SYSTEM 


_  _  3* 

1, ,7, A3. LE. IS. 03333* 

‘  -----  - }11» 

B. 


¥ 

“ipjjF- 

tlllS’l}* 14,15* 


4..10.A3.LE. 36. 03333 
5,  ,11, A3. LE. 60.03333* 


USER  COLLECTED  TIME  PERSISTANT  VARIABLE 


COL, 

FIN* 


USER  COLLECTED  STATISTICS 
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QUE  -  queue  node  description 


Ill 


.  ACT  -  Activity  dwcriptioa 


§181 
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PAR  -  panmttu  sot  description 


IfZJf 

1223 

Daaedptka 

Veto 

Dabdt 

■fitbg 

Aaaociabd 

Emu 

rr 

Chad  type 

PAR 

(Raqnind) 

-TAT 

8000 

B 

Faraaabr  art  Makar 

bbg. 

(Required) 

btagw  Meats  1  ted  Banana  amhar 
of  parameter  tab 

an 

* 

Paramabtl 

Baal 

Ik 

Rad 

m 

4 

Faraaabr! 

Rad 

•14* 

lad 

m 

• 

Panaabrl 

Rad 

V» 

lad 

«u 

mm 

Panatbi4 

Rad 

A 

Imi 

m 

mm 

Random  Nasibtr  Strata 

btapr 

btagw 

80) 

A  aampb  b  obtained  from  a  distribution  such  that  if  a 
aampb  ia  baa  than  tha  minimum  vaiua,  tha  aampb  value  k 
given  tha  minimum  value.  Similarly,  if  tha  aampb  b  greater 
than  the  maximum  vaiua,  the  aampb  value  k  assigned  the 
maximum  value.  Thia  b  not  sampling  from  a  truncated  dis¬ 
tribution  but  sampling  from  a  distribution  with  a  given 
probability  of  obtaining  tha  minimum  and  mavimnm  values. 

The  parameters  required  to  aampb  from  the  distributions 
are  described  below.  The  parameter  values  for  the  lognor¬ 
mal  (LO),  triangular  (TR),  beta  (BE),  gamma  (GA),  and 
beta  PERT  (BP)  are  modified  to  simplify  random  mmpllng. 
Thus,  parameter  sets  for  these  distributions  must  not  be 
used  for  any  other,  distributions.  La,  a  parameter  set  for  a 
lognormal  distribution  must  only  be  used  for  sampling  from 
a  lognormal  distribution. 

For  Constant*  no  PAR  card  b  used.  The  value  of  the  con¬ 
stant  b  taken  as  tha  value  given  to  parameter  aet  spartfbe- 
ttea. 


ftrMkmal  UOgaml,  BBt,  mi  CAmmt  Aoflstftaa 
Panmatsrl  Tha  ana  sabs 

Parameter!  TWnhinemadm 

Tht  ftaadard  dmatka 


ftr  VNSbrm  dUrftulim 
ParamaTw  I  Netamd 
Parameter!  Ihs  abbot  atlm 
Paramabtl  nsnasfaaimiahe 
Ptnath>4  Not  mad 

Ar  KXpaetstU  dhtrihotm 
Paramabtl  The  axes  vakn 
Pannatar!  nambimiaaahe 
Paraattarl  The  marimaa  whs 
Panaaabrd  Not  mad 

fbrfflhnfdatrihatfas 

Paramatarl  TbeaesatiBsiBctha 
Erlug  tariahfa  diridad 
iy  the  nine ginab 
Panmabrt 

Paranatm!  Tha  aabimom  idee 
Paramatarl  Haraarimimaahe 
Panmabrt  Themahmd 

eapeaastial  daabbsts 
babdudadbtha 
staple  ohtiinsdftsn 
thaErba|£atiibutiaa 


fhrfOaamdhMatfca 


Paramatarl  Iheabiatmnhe 
Parameter!  The maxiasa aaha 
Panaatart  Not aasd 


Can  b  nquiiad  iAm  mag  fra 
POmm  beet  it  b  sot  tmaRy 
amd  to  rapraaaat  m  intend  «f 
tax.  Tin  interpretation  rftha  ^ 

aftisa  taka  partiaa  period. 

ArBPmd  IRbaufedatritataa 
Panaabrl  The  moat  Ektly  a 
Part  attar!  Tha  optimistic  nba  a 
Panmtba!  Tha pamimietir  vatae h 
Paamabad  Not  mad 
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MAT  -  natch  node  description 


Cud  Tyva 


NodaNnkv 


Matching  ittribota  Nodai 
Mfcauarttna 


Q-nodaa  curtaining  UmartioM  t»  ha 
matched  by  this  match  nodi  (9  It  f 
Q- nodal  art  illnaadV 


Noda  number  to  which  a  matched 
tnmactioa  from  Q-node  »  Is  kt  mind 


5-1  iRapcata  cf  Field  4.  At  lent  1  rapaat 
I  required  and  at  mat  4  repent!  allowwd. 


DtCank  l£*f 


(Required)  -HAT 


(Required)  I  Integer  hetseeal 
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COL  ■  Cole ct  tUtistka  baaed  on  observation  (requires  only  if  caHa  to  eubroutine  COL  art  employed  in  UF) 


PI 

122 

Deacrifta 

Vatoi 

OrfnK 

l&to| 

rn 

(Mljfi 

COL 

CRe*u«4 

-■COL* 

o 

i 

Numeric  coda,  Load  to  kinitito  It* 
atatiatica  nrahiai  from  taSa  to 
nbroiitat  COUXJ)  with  tin  ■■ 
aacuod  aifnmeat  lih  cede  mat  hi 

Mque  •ooof  iB  COL  MMal 

(Requited) 

Naraftonttohpv 
~laaa  lien  or  aqato  to 

MUCH. 

■ 

Alpkamnsoic  label  tm  idaatifiatia 
ofCOLetotttka 

| 

Alpk^to 

ZJ 

■ 

(Repeat  FUd:  to  vaato* 
to  7  COL  tjrpa  Katittia  fm  COL 
card.  Additional  COL  caria  map  to 

wmk 

■ 

■ 

FIN  •  tbUk  of  aH  netwocba 


DaacHplM 

Vatoi 

Data* 

ROM 

CM  tm 

m 

(A  Mask 

aMarte 

gadato 

dm  mi) 

Blank  card  or  ■  TOC 

un 
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APPENDIX  E 

USER  MANUAL  FOR  THE  ARMY  PRISONER  MANAGEMENT  MODEL  (PRISM) 


E-l.  INTRODUCTION.  The  PRISM  model  was  designed  to  facilitate  user  ap¬ 
plications  for  management  decisions  concerning  the  Army  Correctional 
System.  All  data  entries  which  must  be  varied  and  input  by  the  user  are 
external  inputs  to  the  model.  Thus,  recompilation  and  recollection  of 
the  FORTRAN  subrountines  are  not  necessary.  The  user  needs  only  to 
change  the  desired  input  data,  located  in  the  Q-GERT  model  network  file 
and  the  data  input  file,  to  execute  the  program.  The  software  through 
which  the  user  may  affect  the  operation  of  the  model  includes  the  Q-GERT 
subroutines,  the  PRISM  network  data  file,  and  the  data  input  file. 

E-2.  MODEL  SUBROUTINES 

a.  It  is  possible  for  a  programer  familiar  with  FORTRAN  to  make 
changes  or  modifications  to  the  Q-GERT  code  or  to  expand  the  capabili¬ 
ties  of  the  basic  Q-GERT  software.  This  model  is  designed  to  operate 
within  an  expanded  version  of  Q-GERT.  Program  QGERT  and  subroutines 
PROC  1,  UI,  UF,  and  UO  identify  all  of  the  common  blocks,  dimension 
statements,  and  identities  which  may  require  modification  in  order  to 
expand  the  capabilities  of  the  Q-GERT  software  package  and  the  model. 

b.  Subroutine  PROC  1  contains  the  set  of  common  blocks  used  through¬ 
out  the  model.  This  set  is  passed  to  all  other  subroutines  (by  an  IN¬ 
CLUDE  statement)  except  subroutines  UI,  UF,  and  UO.  The  common  block 
used  in  these  three  subroutines  is  only  necessary  for  use  with  the  code 
written  specifically  for  the  operation  of  PRISM. 

c.  Subroutine  UF  (User  Function)  is  the  subroutine  which  contains 
PRISM  specific  decision  and  assignment  actions.  It  accomplishes  those 
model  design  tasks  which  the  general  process  of  the  Q-GERT  Analysis  Pro¬ 
gram  does  not  accomplish. 

d.  Subroutine  UI  (User  Input)  contains  the  code  for  reading  and  pro¬ 
cessing  the  user  input  data,  rates,  and  probabilities  contained  in  the 
input  data  file  for  the  model. 

e.  Subroutine  UO  (User  Output)  contains  the  code  necessary  for  the 
production  of  user  designed  output  reports. 

f.  Program  QGERT  is  the  main  operating  program  and  determines  the 
maximum  network  size.  The  Q-GERT  (expanded)  used  at  the  US  Army  Con¬ 
cepts  Analysis  Agency  (CAA)  has  the  capability  to  model  999  nodes  in  ad¬ 
dition  to  other  expanded  capabilities.  The  dimensioning  statements  for 
the  expanded  version  used  at  CAA  are  contained  in  subroutine  PROC  1. 
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g.  If  the  user  desires  to  make  changes  to  any  subroutine  other  than 
PROC  1,  recompilation  of  the  subroutine  which  was  changed  and  recollec¬ 
tion  of  the  entire  model  is  necessary.  If  changes  are  made  to  PROC  1, 
recompilation  and  recollection  of  the  entire  model  is  necessary. 

E-3.  INPUT  FILES 

a.  There  are  two  files  whereby  the  user  can  set  the  input  variables 
to  the  model  for  use  by  the  Q-GERT  Analysis  Program.  These  files  are 
the  data  input  file  and  the  PRISM  network  data  file. 

b.  The  data  input  file  contains  the  set  of  data  elements  which  es¬ 
tablishes  the  conditions  under  which  the  model  will  generate  transac¬ 
tions  and  make  decisions  to  route  those  transactions  through  the  model 
network.  The  data  input  file  currently  contains  40  data  records  to  be 
input  by  the  user.  A  summary  description  of  these  data  records  and  the 
formats  for  the  records  are  provided  at  Annex  I.  These  data  records  are 
used  as  input  to  build  several  arrays  for  use  by  the  model. 

(1)  The  data  array  CUMP  (Cumulative  Probability  Distributions) 
contains  the  cumulative  probability  distribution  that  an  offender  com¬ 
mitting  a  given  offense  will  be  tried  by  a  particular  level  of  court- 
martial.  CUMP  is  a  12x5  array  where  the  element  CUMP  (I,J)  reflects  the 
cumulative  probability  that  offense  type  i  will  be  tried  at  court-mar¬ 
tial  j:  where  M,12  and  j=l,5.  The  12  offense  categories  are  presented 
in  Table  E-l  and  the  5  levels  of  court-martial  are  presented  in  Table 
E-2.  Each  row  represents  a  cumulative  probability  distribution. 

Exampl e : 


CUMP  01  0.00  0.00  0.05  1.00  1.00 

In  this  case,  offense  category  1  is  as  shown  in  Table  E-l.  There  is  a 
.05  probability  that  an  offender,  committing  offense  type  1,  will  be 
tried  at  a  Special  (BCD)  court-martial  and  a  .95  probability  that  the 
offender  will  be  tried  at  a  General  court-martial.  There  is  a  zero 
probability  for  the  offender  being  tried  at  any  other  level.  Another 
example  Is; 


CUMP  07  0.15  0.60  0.95  0.95  1.00 

In  this  case,  an  offender  of  military  duty  avoidance  has  a  0.15  prob¬ 
ability  of  being  tried  by  Summary  court-martial,  0.45  probability  for 
Special  court-martial,  0.35  probability  for  General  court-martial  and  a 
0.05  probability  of  not  going  to  court-martial.  The  format  for  entering 
a  CUMP  record  is  included  in  Annex  I. 
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Table  E-l.  Offense  Categories 


Category  number 


Offense(s) 


1  Murder/manslaughter/other  capital  offenses 

2  Carnal  knowledge/kidnapping/other  major  offenses 

3  Robbery /agg  assault/larceny 

4  Housebreaking/burglary/auto  related  offenses 

5  AWOL/desertion 

6  Military  misconduct/disrespect 

7  Military  duty  avoidance 

8  Military  disturbance/simple  assault 

9  Neglect,  abuse,  distruction  of  Govt  property 

10  Marihuana  related  offenses  (use/poss) 

11  Other  drug  related  offenses 

12  Miscellaneous 


Table  E-2.  Court-Martial  Levels 


Level  number 


Type  of  court-martial 


1 

2 

3 

4 

5 


Summary  Court-Martial 
Special  Court-Martial 
Special  (BCD)  Court-Martial 
General  Court-Martial 
No  Court-Martial 


(2)  The  data  array  N0C0NF  (No  Confinement)  contains  the  probabili¬ 
ties  that  an  offender  being  tried  for  a  particular  offense  type  at  a 
specific  court-martial  level  will  reel  eve  a  sentence  of  no  confinement. 
This  array  is  a  12x4  array  where  N0C0NF  (i,j)  represents  the  probability 
that  offense  type  1  will  receive  no  confinement  from  court-martial  level 
j.  An  example  of  this  input  Is: 

N0C0NF  05  0.04  0.02  0.01  0.00 

In  this  case,  offense  type  5  will  draw  a  sentence  of  no  confinement  with 
probabilities  0.04  from  a  Summary  court-martial,  0.02  from  a  Special 
court-martial,  0.01  from  a  Special  (BCD)  court-martial  and  0.00  from  a 
General  court-martial.  The  format  for  entering  a  record  of  this  type  is 
included  in  Annex  I. 
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(3)  The  data  array  SENPAR  {Sentencing  Distribution  Parameter  Card 
Identifier)  is  a  12x4  array  containing  the  parameter  set  identifier 
which  refers  to  a  particular  PAR  card  in  the  model  network  data  cards. 
(These  PAR  cards  are  more  fully  explained  in  Appendix  D.)  The  parameter 
set  number  contained  in  SENPAR  (i,j)  identifies  the  parameter  set  to  be 
used  in  generating  the  sentence  to  confinement  which  will  be  awarded  to 
offense  type  i  from  court-martial  level  j.  This  calculation  of  a  sen¬ 
tence  is  performed  within  subroutine  UF  at  statement  2.  The  parameters 
are  applied  to  a  probability  distribution  function  to  stochastically 
draw  a  sentence  length  from  the  distribution  of  sentence  lengths  de¬ 
scribed  by  these  parameters.  The  crime  types  have  sentences  drawn  from 
a  conditional  Gaussian  distribution  with  parameters  specified  by  SENPAR. 
The  PAR  cards  used  for  carrying  the  parameter  sets  for  this  purpose  are 
set  numbers  51-98,  one  set  for  each  crime  type  tried  at  each  level  of 
court-martial;  that  is,  each  (i,j)  of  SENPAR  contains  a  parameter  set 
number  where  SENPAR  (1,1)  contains  the  set  number  51  and  SENPAR  (12,4) 
contains  the  set  number  98.  It  is  unlikely  that  the  user  will  be  ad¬ 
justing  this  array.  If  it  is  desired  to  evaluate  the  impact  of  varying 
sentence  lengths  on  the  prisoner  population,  it  would  be  more  appropri¬ 
ate  to  adjust  the  parameters  (contained  on  the  PAR  cards)  of  the  distri¬ 
butions.  The  format  for  entering  a  data  record  of  this  type  is  included 
in  Annex  I. 

(4)  The  variable  CLEMCY  represents  the  probability  that  a  prisoner 
serving  a  sentence  to  confinement  will  benefit  from  action  by  the  clem¬ 
ency/parole  board.  In  accordance  with  current  regulations  only  a  pris¬ 
oner  serving  a  sentence  greater  than  1  year  is  eligible  for  clemency/pa¬ 
role  board  action.  A  different  set  of  rules  is  applied  for  clemency  ac¬ 
tion  for  prisoners  with  a  sentence  of  1-3  years  and  for  those  with  sen¬ 
tences  of  greater  than  3  years. 

(5)  Data  array  CONPAR  (Confinement  Parameter  Identifiers)  contains 
parameter  set  identifiers  (relating  to  PAR  cards  of  the  model  network 
input  data)  similar  to  the  SENPAR  array  described  above.  CONPAR  is  a 
1x12  array  containing  the  parameter  set  numbers  which  Identify  the  pa¬ 
rameters  used  by  an  exponential  probability  distribution  for  generating 
the  actual  sentence  to  be  served  for  a  given  sentence  category  after  ac¬ 
counting  for  accrual  of  good-conduct  time.  The  effect  is  to  generate  a 
reduced  sentence  to  be  served  from  that  which  was  approved.  The  calcu¬ 
lation  Is  made  within  subroutine  UF  at  statement  4.  The  PAR  cards  car¬ 
rying  the  parameter  sets  used  for  this  purpose  are  set  numbers  21-32  and 
are  identified  as  shown  In  Table  E-3.  As  with  SENPAR,  it  is  unlikely 
that  the  user  will  adjust  this  input. 


CAA-SR-83-8 


Table  E-3.  Parameter  Sets  for  CONPAR 


Sentence  category 
number 

PAR  card 
set  number 

Sentence  length 
category 

1 

21 

0-1  month 

2 

22 

1-2  months 

3 

23 

2-3  months 

4 

24 

3-6  months 

5 

25 

6-12  months 

6 

26 

12-15  months 

7 

27 

15-18  months 

8 

28 

18-24  months 

9 

29 

2-3  years 

10 

30 

3-5  years 

11 

31 

5-10  years 

12 

32 

10+  years 

If  it  is  desired  to  assess  the  impact  of  different  good-conduct  time  ac¬ 
crual  programs  it  would  be  more  appropriate  to  adjust  the  parameters 
contained  in  the  PAR  cards  21-32  themselves. 

(6)  The  variable  MAXIDF  represents  the  upper  bounding  sentence- 
length  category  for  confinement  at  an  IDF.  Since  current  policy  speci¬ 
fies  that  prisoners  serving  sentences  of  0-30  days  will  be  confined  at 
an  IDF,  the  upper  bounding  sentence  length  category,  as  shown  in  Table 
E-3,  is  the  first  category.  MAXIDF,  then,  is  the  value  1. 

(7)  Variable  MAXACA  represents  the  upper  bounding  sentence-length 
category  for  confinement  at  USACA.  Current  policy  also  specifies  that 
all  prisoners  with  sentences  of  31  days  to  1  year  will  be  confined  at 
USACA.  Since  the  6-12  month  category  is  the  fifth  sentence  length  cate¬ 
gory,  MAXACA  is  input  as  the  value  5. 

c.  The  PRISM  network  data  file  contains  the  input  records  which 
fully  describe  the  model  to  the  Q-GERT  Analysis  Program.  The  current 
version  of  PRISM  contains  242  records  necessary  to  describe  the  model 
and  direct  the  Q-GERT  software  package  to  accomplish  the  various  tasks 
necessary  to  operate  the  model  and  generate  the  desired  output  reports. 
The  user  must  change  some  o*  the  PAR  cards  in  order  to  exercise  the  mo¬ 
del  to  assess  variations  in  many  of  the  rates  and  probabilities  as  was 
explained  above. 


E-5 


CAA-SR-83-8 


(1)  As  explained  previously,  arrays  SENPAR  and  CONPAR  merely  con¬ 
tain  pointers  to  the  PAR  cards  which  actually  hold  the  parameter  sets 
for  use  by  the  probability  distribution  functions.  In  order  to  evaluate 
the  effects  of  varying  these  probability  distribution  parameters  on  the 
prisoner  population  workloads,  the  parameters  must  be  changed  on  the  PAR 
cards.  The  explanation  of  the  fields  of  the  PAR  card  is  contained  in 
Annex  II  of  Appendix  D. 

(2)  A  set  of  PAR  cards,  not  explained  above  but  also  subject  to 
adjustment  by  the  user,  are  PAR  cards  1-12.  These  cards  contain  the  pa¬ 
rameters  for  the  generation  of  inter-arrival  times  for  scheduling  the 
arrivals  of  offenders  into  the  system  (the  commission  of  offenses).  The 
parameters  on  these  cards  reflect  the  rates  at  which  offenses  are 
committed. 

E-4.  OUTPUT  REPORTS.  Output  reports  from  PRISM  consist  of  two  basic 
types.  The  first  are  those  reports  designed  specifically  for  the  Army 
Correctional  System  managers.  The  second  are  the  automatically  gener¬ 
ated  output  reports  from  the  Q-GERT  analysis  of  the  system  being 
modeled. 

a.  The  two  reports  designed  for  the  ACS  managers  are  provided  in 
Annex  III  and  are  fully  explained  in  Chapter  5,  paragraph  5-2. 

b.  Samples  of  the  Q-GERT  automated  reports  are  also  provided  in 
Annex  III. 
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Data 


Description 


el ement 


Format 

type 


CUMP  A  12x5  array  containing  cumulative  1 

probability  vectors  for  each  of  the  12 
offense  types.  The  5  vector  positions  repre¬ 
sent  the  5  levels  of  court-martial  modeled. 

CUMP  (i,j)  is  the  cumulative  probability  that 
offense  type  i  will  be  tried  by  court-martial 
level  j  or  a  lower  court  (j=5  represents 
no  court-martial). 

NOCONF  A  12x4  array  containing  the  probabilities  1 

that  offense  type  i  will  receive  a  sentence 
of  no  confinement  when  tried  by  court- 
martial  level  j.  NOCONF  contains  12  records 
of  4  data  fields. 

SENPAR  A  12x4  array  containing  the  numbers  2 

(identifiers)  of  the  PAR  card  parameter  sets 
used  to  describe  the  probability  distribution 
functions  from  which  an  approved  sentence 
will  be  drawn.  One  PAR  card  identifier  for 
each  offense  type  i  tried  at  court-martial 
level  j.O). 

CLEMCY  A  variable  identifying  the  probability  that  3 

a  prisoner  serving  confinement  will  benefit 
from  clemency/parole  board  action. 

CONPAR  A  vector  (1x12  array)  containing  the  numbers  4 

(Identifiers)  of  the  PAR  cards  parameter 
sets  describing  the  particular  exponential 
probability  distribution  function  used  to  deter¬ 
mine  the  actual  confinement  time  to  be  served 
after  accounting  for  accrual  of  good  conduct 
time. 
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Data 
el ement 


Description 


Format 

type 


MAXIDF 

MAXACA 


A  variable  identifying  the  number  (1-12)  of  the  5 
upper-bounding  sentence  length  category  for 
confinement  at  an  IDF. 

A  variable  identifying  the  number  (1-12)  of  the  5 
upper-bounding  sentence  length  category  for 
confinement  at  the  USACA. 


Data 

Entry 

I  I  Li-t 


Entry 

Nu*cr  Field  1  Field  2  Field  3  Field  4  Field  5  I 
I  «  «  II  ■  l«l  1  I  I  lei  I  I  l  l.l  l  I  I  tel  I  1  I  I>1  l  I 


Figure  E-I-l.  Format  1 


Date 

Entry 


1 


Maw 

i-UL-Ll 


Entry 

Nuatei 


Field  1  Field  2  Field  5  Field  4 
I  i  j  i»l  i  i  iJ  i  i  i.l  .  i  .. 


Figure  E-I-2.  Format  2 


E-I-2 
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Figure  E-I-3.  Format  3 


Oita 

Entry 

Nmi  Field  1  F1a1d2  Field  3  Held  4  Flald  S  Field  6  Field  7  Field  8  Field  »  Field, 10  Field  »  Field  12 

■  j  in  l  i  i  i  I  i  l  ■#!  i  .  lel  i  i  ml  i  i  ml  i  t  tel u  ml  »  >  t«l  t  >  tel  t  tlnl-lt  lei  I  1  l.tl  I  l  tel 


Figure  E-I-4.  Format  4 


Data  Data 
Entry  Field 
Nik  .  .  I 


I  I  I  I  U  -11 


Figure  E-I-5.  Format  5 


E-I-3 
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ANNEX  II  TO  APPENDIX  E 
VARIABLE  INPUT  DATA  TO  PRISM 


CUMP 

1 

0.  Ou 

0 

.00  0. 

Ot 

1  .00 

1.00 

CUMP 

2 

O.OJ 

0 

.07  o. 

31 

1  .00 

1  .00 

CUMP 

3 

0.00 

0 

.16  0  . 

62 

1  .00 

1.00 

CUMP 

4 

0.00 

0 

.18  0. 

68 

1.00 

1.00 

CUMP 

5 

0.00 

0 

•  37  0. 

82 

1  .00 

1.00 

CUMP 

6 

o.ou 

0 

.35  0. 

64 

1:88 

1.00 

CUMP 

7 

0.00 

0 

•  29  0. 

86 

1.00 

CUMP 

8 

0.00 

0 

.27  0. 

8  C 

1  .00 

1.00 

CUMP 

9 

0.00 

0 

.20  0. 

79 

1  .00 

1.00 

CUMP 

10 

0.00 

0 

•  14  0. 

7C 

1  .00 

1.00 

CUMP 

H 

0.00 

0 

.08  0  . 

47 

1.00 

1.00 

CUMP 

0.95 

0 

.95  0. 

95 

0.9  5 

1.00 

NOCONF 

1 

0.00 

0 

•  CO  0. 

00 

0.00 

NOCONF 

2 

0.00 

0 

•  00  0. 

03 

0.01 

NOCONF 

3 

0.  Co 

0 

.00  0. 

03 

0.01 

NOCONF 

4 

0.00 

0 

•  00  o. 

04 

0.02 

NOCONF 

5 

0.00 

0 

•  00  o. 

02 

0.00 

NOCONF 

6 

0.00 

0 

.00  Q. 

03 

0.01 

NOCONF 

7 

o.no 

0 

.00  0. 

04 

0.02 

NOCONF 

8 

0.00 

0 

•  00  0. 

04 

0.01 

NOCONF 

9 

0.00 

0 

.00  0. 

04 

0.01 

NOCONF 

10 

0.00 

0 

.00  0. 

02 

0.01 

NOCONF 

11 

0.00 

0 

.00  0. 

01 

0.00 

NOCONF 

12 

0.00 

0 

•  00  0. 

CO 

0.00 

SENPAR 

1 

51. 

63 

•  75. 

87 

senpar 

2 

52. 

64 

.  76 . 

88 

SENPAR 

3 

53. 

65 

.  77. 

89 

SENPAR 

4 

54. 

66 

•  78. 

90 

SENPAR 

5 

55. 

67 

.  79. 

91 

SENPAR 

6 

56. 

68 

.  80. 

92 

SENPAR 

7 

57. 

69 

.  81 . 

93 

SENPAR 

8 

58  . 

70 

.  82 . 

94 

SENPAR 

9 

59. 

71 

•  83. 

95 

SENPAR 

10 

60. 

72 

.  84 . 

96 

SENPAR 

11 

61  • 

73 

.  85. 

97 

SENPAR 

12 

62.  .74 

•  86. 

98 

CLFMCV 

0.003 

CONPAR 
MA  X  IDF 

1 

21. 

22 

•  23. 

24 

•  25. 

2b  • 

MAXACA 

5 

32 
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♦•NODE  STATISTICS^ 


ZrJ 


>/• 


ft 


ft 


& 


NODE 

LABEL 

AVE. 

SI 

NONE -CM 

.0000 

92 

CM-NOCON 

.0000 

93 

BALK  ACA 

99 

BALK  OB 

22.0000 

95 

CNC  CONF 

2.2268 

node 


21 

23 

2* 

20 

30 

31 

32 

l! 

IS 

37 

30 

39 

90 

91 

92 

93 
99 
95 

9  7 
90 
99 

50 

51 

52 


II 

90 

AS 

93 


NODE 


If 


V.  sWEis?Fi 


ICS 


57. 

069. 


1  > 
1255. 


NO  VALUES  RECORDED 
1 


♦♦NUMBER  in  q-nooes 


♦♦  WAITING  time  •♦ 
IN  OUEUE 


LABEL 


A*E. 


MIN.  MAX. 


CURRENT 

NUMBER 


AVERAGE 


1DFAC 
US  AC  A 
USAOB 


•  0003 
.  300C 


_50 
.0000 
.0000 
.0000 
.0000 
.0000 
•  0000 

•  COCO 

•ooco 

•  00"0 

•  ooco 

•  OO^O 
.0000 
.0000 

6.3101 

1.C699 

i:!m 

.2310 

.0000 

•  6090 
1.6826 
S.6196 
6. 8920 
5.8755 
2.8268 


0. 

0. 

c. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


8: 


0. 

0. 

0. 

8* 

0. 

c. 

r1.* 

0. 

0. 

8: 

3. 

3. 

1. 


1. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

19. 

9. 

5. 


0 

c 

0 

0 

0 

0 

0 

0 

c 

8 

0 

0 

0 


:88B8 
.0000 
.or 


.0000 

.0000 

.0000 

.0000 


.Dcon 

.0000 


0. 

3. 

8: 

11. 

9. 

7. 


2 

2 

2 

0 

D 

0 

i 

3 

a 

7 


.0000 
.0000 
.0000 
.0000 

2.1200 

3.9326 

8.2018 

.0000 

8.1559 

9.1898 

15:1811 

37.9235 

28.6721 


♦♦SERVER  UTILIZATIONS 


SERVER 


LABEL 


N°*E«E%*kLf‘- 


AVE  i 


„  MAX.  IOLE  MAX.  BUST 

(TIME  04  SERVERS!  (TIME  OR  SERV 


IDF -FAC 
ACA-FAC 
BALK-ACA 
A 08 “FAC 
BALK -OB 


I* 

1SERVER  NEVER  USED 
29  _  23.8956 

2SERVER  NEVER  USED 


13.0000 

15.0000 


13. 

17. 


3.0000 


29.0000 


•♦NO.  BALKING  PER  unit  TIMES 


LABEL 

USACA 

USAOB 


AVf  . 

.noon 

6.7662 
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NODE  TRANSACTION 
PASSAGES 


13 

161 

35 

37 

235 

181 

31 

48 

15 

153 

46 

1C33 

1488 

976 

217 

453 

285 

57 

1931 

669 

976 

219 

T 

59 

594 

594 

1255 

978 

57 

51 

158 


7 

12 

19 

18 

3 

72 

57 

669 

1 

1255 
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ACTIVITY  END 

f  NO 

ACTIVITY 

TIME 

NODE 

NUMBER 

lvfi.Cl 

10 

1" 

108,02 

28 

58 

ICS. 03 

25 

44 

10S.C4 

5 

c 

106.06 

25 

4  4 

lc^.ce 

25 

44 

1C3.C8 

12 

12 

1D8.C8 

4 

4 

108.09 

28 

56 

1C8.1C 

25 

44 

lQPoll 

25 

44 

108,16 

25 

44 

106,21 

6 

6 

l';8.22 

26 

58 

108.22 

28 

5« 

108,24 

2 

n 

108.27 

25 

44 

1C6 .35 

Zb 

«4 

106.36 

26 

5? 

108.37 

2b 

58 

106.41 

8 

6 

1 '6.46 

28 

59 

108.48 

2b 

58 

106.65 

25 

44 

108.7C 

25 

44 

106.76 

28 

58 

106.60 

28 

5C 

106 .93 

2b 

59 

208.97 

25 

44 

1 09  .  DC 
109.17 

8o 

3 

r 

T 

109.30 

2b 

6  c 

If  9.52 

28 

59 

110. D6 

28 

59 

11C, 11 

11 

11 

1  1C. 33 

1 

1 

110.44 

7 

7 

112.68 

28 

6r 

112.36 

9 

9 

112.99 

28 

69 

114.93 

28 

6  r 

115.46 

2b 

6n 

117,14 

2b 

6r 

120.45 

28 

62 

121.67 

28 

69 

152.00 

28 

6  r 

152.02 

28 

6  r 

122.24 

28 

60 

124.56 

28 

6  r 

125.61 

2b 

6  0 

129.26 

28 

69 

132.73 

2b 

6r 

141.31 

28 

69 

147.41 

28 

6  r 

165.42 

28 

f. 

166.25 

28 

69 

169.81 

28 

6*' 

2  04,84 

2b 

69 

213.97 

28 

69 

221.41 

26 

6  r 

273.73 

2b 

6  9 
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APPENDIX  F 

PROGRAMS  AND  SUBROUTINES 


F-l.  GENERAL.  This  appendix  contains  the  listings  of  the  programs  and 
subroutines  necessary  to  expand  the  capabilities  of  the  basic  Q-GERT 
software  package  and  operate  the  Army  Prisoner  Management  Model  (PRISM). 
As  stated  earlier,  Q-GERT  Is  a  proprietary  package  and  is  not  transfer¬ 
able  from  one  computer  facility  to  another.  A  potential  user  of  this 
model  must  have  access  to  a  facility  which  has  Q-GERT  installed.  Infor¬ 
mation  concerning  acquisition  of  the  Q-GERT  software  package  Is  avail¬ 
able  from  the  address  below: 


F-2.  PROGRAM  QGERT 


Prltsker  and  Associates,  Inc. 
P.  0.  Box  2413 

W.  Lafayette,  Indiana  47906 


3 

* 


e 

9 

1C 

11 

12 

15 

16 

17 

18 
1? 

I? 

ii 

is 

26 

f$ 

II 

33 

36 

Ii 

Ii 

3« 


C  PROGRAM  QGlRT  (INPUT, OUTPUT, TAPE7, TAPES, TAP£9,TAPE10, TAPE5=INPUT ,TQ6T 
C  1 APE6=0UTPUT 1 

INCLUDE  PPOC1 

IF1N=0  OGT  65 

NPRNTS- 10 
NCRCRr 5 
NPRNTZ6 
NPRNT2=7 
NPRNT9=8 
NKPAKrlCGOO 
PXhNCslCO 
nprnT3=9 


HXNTR=5C 
HXNS2=f CO 

vmm 

NAXDS=3feGD 
NXST*=2C0 
N*0U£=5C 
TSERsNXQUe 

iER=T  ' 


a  HAS  1G0  RAB 


NX 

NXS 


ICO 

NXRES-6C 
NNPES=5*0 
NXABA=?flO 
RXNPOrlCU 
HXVAS-2C0 
NXP AR-1C0 

5*rv?slSo 

PNVVAr  x  .£20 
10=200 
I  H=  6 

J  u  col = iilo 

call  da  tin 
CALL  GASP 
if  (iriN.Eo.ci 
STOP 

CNO 


APRIL  7  1983  (100  SCRVERSI  SHN 


8  HAS  100  RAB 


8  HAS  2  "0  RAB 
8  HAS  100  RAB 


8 

8 

8 


HAS  25  RNM 
HAS  25  PHH 
HAS  25  RNN 


(26  APR  831 
(26  APR  831 
(26  APR  8  31 


OGT 

OGT 

OGT 

OGT 

OGT 

OGT 

OGT 

OGT 

QGT 

OGT 

OGT 

DEC 

OGT 


oil 

OGT 

SI? 

OGT 

OGT 

OGT 


GO  TO  1 


67 

68 

69 

70 

71 


n 

Vs 

u 

d 

81 


OGT  82 
OGT  8  3 
OGT  89 


86 

87 

88 
89 
*C 

92 

99 

95 


OGT  101 
OGT  102 

S§?  132 


F-l 
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F-3.  PROCEDURE  PR0C1 


P»OCI  PROC 

COMMON  /SPLIT/  IOEX  .IDEX2 ,ICRR .IFL6, IN ATI ,K ARDNO.RKK ,NNTR . NSKO.NOO 
1E.NPSAV 

COMMON  /BE SRC/  NNPESI500I 

COMMON  /RESRC 2/  LBNUH .HFABF. MMRCS.HX RE S.NNRSC .NNRSN 
DIMENSION  XNBESI5C0I 
EQUIVALENCE  INNRESl II .XNREStll I 

COMMON  /OVAR/  NFT8U 1999 1 » NREL 1 9991 .NRELPI999 ) ,NP£L? 1999  1 1 
IN  TC  1999  1  .PARANA  10*;  >  91 

COMMON  /Q VAR?/  NOE .NRUN.NRUNS . TBE6 ,TNON 

COMMON  /FARM/  ISTRM , JTRtB lb  I .NPBHS ,IP AR 1 1001 ,SCALE, 11SEDI 101 .SSEEO 
II 101 

1ST  Ail  ATBTBI4I 

•JTR IBIbll 


DIMENSION  ATRIBIbl 
EQUIVALENCE  I ATRIRI II ,JTI 
COMMON  /f ILES/NSETlTOOgi 
COMMON  /FIL£S?/MNVNTI«50( 

COMMON  /FILCS3/NFCC .MFAE.MMIOjMLEE .jjptb.jjpac.eevti 
DIMENSION  OSETITOOOI.  EEVNTUSOOI 

EQUIVALENCE  INSET  I ll.OSET 1111,  INNVNTI  ltjEEVNTIlll 


ivuimuiu  liiii  iimnnMijtmiuii 

COMMON  /STAT/  JCELS  1200.201 .JSINK I 200> .NBRNB, NBBRS.NCLCT.NOT.NOTL. 
NDTU.NHI&T .NPOiNOLiNQUiNSlNKI 2001 .  NSKS.NSKSR . NSMST (NSNB 12001 *SNOOE 
21 2001 «SUM Al2CSt  Tl , V IDTHI2C0) • XLOMI 200 1 (1ST US  I? 00 1 
COMMON  AlUE/  BLMAVlICOl.tSHAXI 1001 .BSMInI 1001 . 

1IMNCISDI.MAX0S,MA VNS.MFAQ , 

2MF  AS. MFEQ ISO  I »ML£Q ISOl.MFESOISOli 


or  uiiui  ipliviw  i  (wt)«uui  .NAB  A I  2B0I  ,NPO  1 1001  .NPTRI999I  , 

3 NO  AT 1999) .NON. MSAQI !ODI .NSC BE . NSETSI 100 1 .NSN.NSTUS I  SO  1 ,CMA* 1501 . 
nQHINIS^I.SBLkIsOI .S BUS I  SO I.SQULI 50 1 » TUCB IS 01 »  TLCQIS oT» XBALAI SO I . 
SNSAC2I5CI.LA8LSISQ.2I 
DIMENSION  XABAI2B01 
FOUIVAL  FNCE  I  NAB A 1 1 1. VARA  1111 

COMMON  /NOOAL/LSlNK 19991 .Mr El 9991. MFEB 1 9991. NDCHI 999.21 .NDPTI  9991. 
1  NSI6N  19991 .NTTPE 1999 I.LABLNI 200,21 
COMMON  /NODAL 2/  10, IM ,IMN ,MF A .NX ,MXX .NN.NOO 

88mm83  /IS AnI 2/SSSo jMF If? NOPT P . NOS TR 1 6 00 1 

equxvalenc^inescbiiI.descrIiii.’ixdstriii.ndstriiii 

COMMON  /M* DIM/  NXABA.NiCEL.MXNOO.HXNPO.HXPAR.NXOUC.MXSOU.MaSTA.HXT 
\:0*H0N  /£CNL/  2FiN.I^BST(tiNRTtlfRAC,LlsTS0‘40N^NANEI12l,NCR0R.N0A 

XD I ON5 ?2lPMA I B . 50 I 
EQUIVALENCE  IXALPMA ti  .ll.IALPMAIl.il  I 
COMMON  /ERRFLS/  K0UNTF,R0UNTU.NPRNT2.NPRNT5 

COMMON  /HACOM/  1KAPDI BO) , LLM ACaLLCRD.M ACNO. MACNNI 9991 .MACANI1QQI , N 
1A TBUt HNCOM .MMCBO .MMPAK .MNTbU.M  JIAFH.MXNFH .NPPNT 9.L ABLHI 1  SOI .MXNMC 
COMMON  /STRAC/  RTRAC.NPRNTJ.NNPTSfMTRCE .KTRCS .NTBTR 1501 
COMMON  /MULTI/  MSTUSI 2001 .HMQE 
COMMON  /USTAT/  UOBV I1CO.5I.NUCO 
lNUTIM.NUTIM.LLTlNlir0f2l.  INCEL  liuui 


END 


.  OL .MUCOL .LLCOL I  100,2) .UTPVI lOO.bl , 
1 1 00 1 .1 JCE  L I SOO I ,UNLOH 1 1001 ,UMM ID 


F-2 


CAA-SR-83-8 


F-4.  SUBROUTINE  UF 


1 

3 


77 

?! 

H 


c 

c 

f 

c 


c 

c 

c 


I 

c 


* 

c 


i 

i 

i 

i 


FUNCTION  UFlMM) 

XNCLUOE  PR0C1 

COMMON  /USE*/  CUMPi5t12f .VLU|Sj.SENPAR|*.12|.SENLIl?I.NSSCCLt 
1  RATI 1 61 . JATCNT* VEC  T0R( 5 1 .C0NPARI 1?|.HAXIDF .MAXACA ( 

1  ioir?H^,2,S,,,S,4,T,,H" 

A******************************************************** ••••••••* 

GCNER* TE  PROBABIL1 TV  THAT  A  PARTICULAR  TRANSACTION  HILL  •  **• 
•*••  GO  TO  A  SPECIFIC  LEVEL  OF  COURT  MARTIAL  ANO  RETURN  •••* 

**•*  court  martial  LEver  as  attribute  2*  •••• 

•A*************************************************** ••*•••••••••• 

RATI  =  GATROItl 
IATI  =  RATI 

°°  VECTOR}!?  =  CUHPII.IAT1I 
*  CONTINUE 

SAMP  z  OPROOIVECTOR  .VLU.S.l) 

UF  :  SAMP 
RETURN 

2  CONTINUE 


••••  GENERATE  SENTENCE  LE N6TM  ANO  AHARO  AS  ATTRIBUTE  S  •••* 
•A**************************************************************** 
RATI  =  6ATRBI1I 
RAT2  r  GATRBT2I 

nn  i  sm 

XX  =  ORANDI2) 

••A*************************************************************** 

****  CALCULATE  PROBABILITY  OF  NO  CONFINEMENT  SENTENCE  AT  TRIAL**** 

••••••••••A******************************************************* 

IF  IXX.gT.N0C0NFIIAT2<IATIIIG0  TO  II 

8eTUr8*° 

II  CONTINUE 

RPAR  z  SENPAR<1AT?,IATI> 

•♦A*************************************************************** 
••**  CRIME  TYPES  I  THRU  12  FOLLOH  A  NORMAL  DISTRIBUTION  •*•• 
••**•*•••*••••*••••••**••••••••••••••••••**•••••••*•••*•••*••••••• 

SAMP.Z  NONPAR, 

.  RETURN 
3  CONTINUE 

*******ASS16N*A*UNI0UE  number  to  each  transaction  AND  AHARO  *  •••* 
**••  number  as  attribute  *•  •••• 

A***************************************************************** 
JATCNT  z  JATCNT  «  I 
UF  z  JATCNT 

•**••*»••••••••••••••*••**••*•••••*•**•••••*•*•••••••••••••••••••• 

•**•  SEND  A  ■TIMING**  TRANSACTION  TO  PRISON  “SUB -CELL"  ANO  ••*• 

••**  AHARO  CELL  NUMBER  AS  ATTRIBUTE  S.  •*•* 

••♦A************************************************************** 
CALL  GETATtRATTI 
R ATT  INI  S  UF 
HK  s  NSBCEL  -  1 
00  20  I  S  I  »«R 

J  Z  J  «  1 

21  CONTINUE 
r  z  ij  «  hi 

RATTISI  Z  R 

RATTI3I  Z  TnOH  -  TNARRIIpUMI 
CALL  PTINIR.O.O.TNON.RATTI 
L  z  J  -  1 

•**•••••* •«*•••*••••••• ••••••••••••••••••• •••••••*•••••••••*•••••• 

:s:  s8ilRj,LM?iTHT,cs  r?!o?vsBs%iSc^r&MsSi.lE.MSTH  :::: 

•••*••••• •*••*•*•••••*••••**•*••••••*•*•*• •••••****•••*•••••*••••• 

IF  (L.LE.MAVIOF)  R  S  1 

fF  4 IL o6l oMAIIOF I • ANO olL*LE oNAXACA II  R  z  2 
F  (L.6T.MAXACAI  M  Z  3 
M  :  R  «  12 

XNlNCOf II  Z  XNINCO ILI  «  1. 

CALL  TIMIXNINCOILI.LI 
XINFACIRI  z  XINFACIRI  «  I. 


F-3 


. . 


in  com  . 

RETURN 
6  CONTINUE 


c 

s 

c 


»»*•  BASED  UPON  APPROVED  SENTENCE  I ATTRIBUTE  3>«  CALCULATE 
*•**  ACTUAL  TINE  TO  BE  SERVEO  AND  SUBTRACT  UAIT2N6  TIME  it  •  ••• 
TRANSACTION  MAS  BALKEO.  ***• 

•*••**••**•**♦•*•••*•*••*♦*♦••*•*••*•••*•*•*•#**•*•*•••••*♦•*•*•*• 
TLM  =  TMARK  IIOUMI 
ATS  :  6ATRBI3) 

THCHK  X  TNON 

IMAT3.LE.12.0I  SO  TO  S3 
XX  X  ORANDI2I 
IF  IIX.6T.CLEMCTI  60  10  S3 
IFIAT3.CT.3S. 01  60  TO  32 
XNN  x  ( A13  >6.1/3  «  6.6 
SENTCE  =  >XMN  *  AL06I &AAN0I5I I 
IFISENTCE.LT. 6.1  SENTCE  X  6. 

60  TO  36 
32  CONTINUE 

XNN  x_f  ATS  >12.1/3  «  12.0 

irviv. 


f  MSENTCL.LT.I2.  I**S?N 
60  TO  36 

35  S8-JH5  s  2. 
ffiftUv! 

TINUE 


.NSBCEL 


30 


SENLIl.lt I  60  TO  31 


ISEnVcE.6T.AT3I  SENTCE  =  ATS 


^ITL^(HfHCN«l  RETURN 
UTIN  X  THCHK  -  TLM 
UF  =  SENTCE  -NTIn 
IFIUF.LT.O.OIUF  X 


0.0 


c 

c 


•  MtM*****«t**M»**M««*(*Mt»****»**»Mt**»M*«»»«»»mM«»N»M 

sstfttis  sn."2gH"ictt>v  %TtV!5ErA°!  Kmrr!  :::: 

ATS  X  6ATRBIS1 
TJHLFT  x  ills  ♦  Tl 


UNI  >  TNCMK 


RETURR 
6  CONTINUE 

CAU.  6ETATIRATTI 

mm* 

It  *(T.NAIXi  '  B.ANO  .II.LE.NAXACABU  =  IN 
[F  II.6T.MAXACAI  J  =  IS 


«  ATS 


CALL  COLIVT. J) 

IF  II. L  .NAXIDFI  R  X  J 
IF  I if.BT •HAXIOFl.AMD.il. 
IF  II .6T.MAXACA)  I  X  3 


LE  OAXACA  1 1  R  x  2 


XINFACJK)  X  XINFAClRI  >  1. 

UF  x  NOFQ 
7  CONTINUE 

S° T#  “ 

S6  CONTINUE 
T|F_s  1.0 


H5"4' 
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SUBROUTINE  UI 


COMMON  /USER/ 


CUMRI5,  J2l.»LU«5l,SEN*>*R»«.12».SE*«.l|?I.NSBCEL, 
PATTI  61  .  .JATCNT,  VECTOR!  SI  .CONPARt l?  >  ,4  AxioF  .maxIca  . 

fNOCONF 16 ,1 21 ,CL  EMCT .MONTHS 


JATCNT  z  Q 


00  120  I  r  1.12 
XNINC0I1I  =  0.0 
120  CONTINUE 

00  160  I  s  1.3 

i«  cHSI''"  * 0-0 

IF  INRUN.eT.il  60  TO  690 
NS8CEL  =  12 

MONTHS  =  0 

DATA  VLU  /  1.,  2.,  3..  A.,  5./ 

.MT‘  '  ;S:8U:  81:811;  11:88;  82:88: 

DATA  ROTA  /AH  0-  .6H1  M0.6HNTH  , AH  1-  »6H2 

1  AH  2“  »6H3  M0.6HNTHS.6H  3-  ,AH6 

2  6H  6-1, 6H2  NO  #AHN  THS.6H1 2- 1 ,AHS 

3  6H1S-1.6H8  MO .AHNThS .6  Hi 6— 2  i  AHA 

A  AH  2-  . 6N 3  TE.AHARS  ,6M  3-  ,AM* 

5  6H  S-1.6H9  TE.AHARS  ,AH1Q.  .AM 


06.033,  12.033, 
60.033,120.033/ 

NO, AHNTHS, 

HO, AHNTHS, 

HO, AHNTHS, 

MO, AHNTHS, 
TE.AHARS  , 
TE.AHARS  / 


OATA  FACA  /AH  , AH  ZOF.AH  U,AHSACA,AH  U.AHSOG  / 

1C  FORMAT  I10X,5IFS.2> I 
20  FORM ATI] uI.AIFS. Ill 
30  FORNATIIOX.AIFA.QII 
AC  FORMAT! 7*, FS.31 
SO  FORMAT  I  lUX .12 1 FA. 01 1 
60  FORMAT! 7X.J2I 

°*T*  ^*0  STATEMENT 

__  i  ni1  l~-U?  52*  «****S»PC  CM,  JI3I=BCD  CM,  JI*I=EEN  CM,  JISUNO  CM 
DO  1 30  I  =  l#i2 

„„  5f?K!tt,a.ofJ,?8-.cs?8r88t."K5,r=8?oEl«  S!«klT§. 

DO  200  T  =  1,12 

t*  . . 

300  eoSliSil •  5 j -  =  3..I 

n.(fKS!c&8SiM  ™  K0'K'm  S“,E““ 

ACO  CONTINUE 

»t»Dll"55|,CoMr*"E,C*  •*’•  «“  ”*««*’ 

530  CONTINUE 

HK52  LIMIT  SENTENCE  CATE6ORT  for  confinement  to  iof 
»e.«V?P*S.Ll?ILis  ONE  MONTH 
READ! S.60I  MAXTOR 


READ! 8*601  HAXIDF 
UPPER  LIMIT  S 
_,_UPPER  LIMIT  I 
_  RE AD! 5 ,63 1  MAXACA 
620  CONTINUE 
RETURN 


tISiJ  {I"S?E5tc«S88!’ "■  »*««-»*  »•  »>«* 
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3 

• 

5 

6 
7 

a 

a 

10 

w 

13 

19 

15 

16 
IT 
18 
I* 

tf 

22 

!Z 

25 

26 

fa 

29 

30 

If 

33 

39 

35 

36 
3T 

38 

3 9 
•  C 
*1 

:i 

99 

95 

96 

97 

98 

99 

if 

is 

59 

55 

56 

ll 

59 

a 

Si 

69 

65 

66 

67 

68 
69 

77 

IS 

80 

81 


SUBROUTINE  UO 
INCLUOE  PPOC 1 

COMMON  /USER/  CUNP I  5. 12  1.  VLUI5  I.SENPARI 9 ,12  I . SENI.  1 1  2J  .NSBCEL. 

RATT(6I .JATCnT.VECTORISI  ,COf«PA&l 12|,NAxf OF .HAXACA , 
XN1NCCI 1?I,XINFAC<3I ,RPTA(361,FACA(6I 
.NOCONF (*,121, CLEHCY, MONTHS 


9 

5 


WRITE 

WRITE 


INPRN  T • 1031  RPTA»LI.RPT»IL*1I.RPT*«L*2I 
(NPRNT , 1061  FACAIKI ,FACAtK*ll 


\ 

3 

IIFLS  ?  w 

1  CONTINUE 

IF  IIIFLG.EO.C)  60  TO  2 
WRITE  I NPRNT . 109 | 

GO  TO  3 

2  CONTINUE 

WRITE  (NPRNT ,101 1  NRUN 
IFC  =  1 

3  CONTINUE 
DO  10  J  =  IFC.ILC 

L  :  IJ  -  IFC1*3  4l 
M  r  (J  -  IFC»*2  *1 
IF  (UOBVI J, 31 1  9,5,6 
CALL  ER0R2  (201 
IF  (IIFLG.EO>OI 
IF  ( UFLG.EQ. 1 1 
GO  TO  10 

6  xsrucavi J.ll 
XSS-UOBV( J,2I 
XN:U0B9(J,31 
AVG=XS/XN 
NXN=XN«.00 2001 
IF  (NxN-11  7,7,8 

7  5TD=C. 

GO  TO  9 

8  VSS=XSS-XS*XS/XN 

IF  (YSS.LC.0,31  60  TO  7 
ST0=SwRT( VSS/CXN-1. Oil 

9  sTOM-STD/SORTIXNI 

IF  (IIFLG.EO.O)  WRITE  (NPRNT, 1091  RPTA(Ll*RPTA(L«l) ,RPTA(L«2» • 
1  A VG  .STO.STOM.UOfeVI J.9| ,UOB« ( J.SI.NXN 

IF  lliFLG.EO.il  WRITE  (NPRNT, 11 Of  F ACA (K I ,F ACA (K • 11 , AVG.STO , 

1  STOM.UOBVt J,9»,U0BV(J,51,NXN 

CALL  COLC (Jl 
10  CONTINUE 

IF  (IZFLG.EQ.il  GO  TO  11 
IFC  =  13 
ILC  =  15 
IIFL6  r  l 
GO  TO  1 
XI  CONTINUE 
IFC  r  2 
ILC  =  0 
IIFL6  z  Q 
MKFL6  z  0 

12  CONTINUE 
T  =  TNOW 

IF  (ilFLG.EQ.3l  GO  TO  13 
WRITE  (NPRNT. 108  I 
WRITE  (NPRNT, 1X21 
GO  TO  1« 

13  CONTINUE 

WRITE  (NPRNT, 107 1 
WRITE  (NPRNT. 1111 

ill  l  h 

19  continue 

00  18  J  r  IFC.ILC 

L  =  lj  -  IFCI*I  ♦  1 
IF  (UtPV ( J, 31 -UT ClRI Jl T  15,16,17 

IF^IIFLG^EoiSlkRITE  (NPRNT.JOll  RP7AIUI ,RP7A(L« IJ ,RPTA(L*2» 

IF  tllFLG.EO.IlWRlTE  (NPRNT, 106  I  F ACA (« I ,F ACA(R« 1 1 
GO  TO  18 

XSSUTPVt J,11«UTP*( J,6>*tT-UTPVf J. 311 
X$S=UtPV(J,2l«UTPV I J,6I«UTPX( J,6l *( I-UTPVI J,3» 1 
XT=T-UTCLPIJI 
AVGrXS/XT 

STD=(XSS/XT>AV6*AVG) 

-o1!o8fVsf8^0,  STPS°*° 

(ilFLG.EO.OlWRITE  (NPRNT, 1321  RPTAlLI ,RPTA(L* 1» ,RPTA(L*2» * 
1AVG.STD  ,UTP»( J,9 I ,UTPV(J,5l , MONTHS 


15 

16 


17 


B- 
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IF  (IIFLG.CO.I  )WRIT£  INPRNT.105)  FAC*  IKI  ,F  *c*<  *•  1)  . 
1AVG.STO.UTPVI  J,4),UTPVI  J,  51  .MONTHS 
18  CONTINUE 

IFUIFL6.E0.llG0  TO  2* 

IFC  =  II 
ILC  =  15 
IIFLG  =  1 


mt  ul 

CONTINUE 
CALL  CCLC  tOI 
CALL  TIHC  101 
MONTHS  =  0 


RETURN 

1C1  FORMAT  I1H1///44X.34H*****  RESULTS  BASED  ON  SIMULATION  .13. 6H 

1*,///,I5X ,6 1H****  CONFINEMENT  TIME  SERVED  BY  SENTENCE  LENGTH  CATEG 
20  RY  ****,/// ,6X,8HS£NT£NCE«13X«13HAVE  CONF  TIME.IOX  ,7HST0  OEV.IOX, 
39HS0  OF  AVE, 10X , 7HMIN JMUM , 11X , 7HNAX IMUH, 10* »9HN0  OF  OBS./.bX, BHCAT 
4EG0RY,13X,8H( MONTHS),//) 

IC2  FORMAT  (4X,3A4,10X,F8.4,12X,3IF8.4,10XI,I5,/I 

103  FORMAT  «4X,3A4,7X,18HN0  VALUES  RECGROEO,/)  ....  _  _ 

1C4  FORMAT  l/////39X,54H***b  CONFINEMENT  TIME  SERVEO  AT  SPECIFIC  FACIL 
II TY  **♦•,/// ,5X,11HC0NFINEMENT f9X,ilHAVE  CONF  TIME , 10X , 7HS TD  DEV, 
2ICX.9HSD  OF  AVE,10X,7HMINIMUM, lOX , 7HHAXIMUM , 10X ,9HN0  OF  0BS,/,bX,8 
3HF AC ILITV,13X,SH (MONTHS),//) 
i:s  FORMAT  ISX,2A4,12X,F8 .4 , 1 3X , 3 1 F 8 .4, 10X ) , 1 5 , /) 

106  FORMAT  (5X  ,2*4, 12  X,  1 8HN0  VALUES  RECORDED,/)  _  ...  .  .... 

127  FOPMAT  (1H1///24X ,b3H****4  AVERAGE  DAILY  PRISONER  POPULATIONS  KITH 
1IN  EACH  SENTENCE  LENGTH  CATEGORY  *•***,///) 

1C8  FORMAT  l///33X,66H***»«  AVERAGE  DAILY  PRISONER  POPULATION  AT  SPECI 
IF IC  FACILITY  ***••,///) 

109  FORMAT  l4X,3A4,10X,Fe.4,12X,4IF8.4,10X),IS,/) 

110  FORMAT  IS*,2A*,12X,F8.4,13X,4IFB»4|1uX),I5,/I 

XTHMINIMUh. llX , 7MM AXIMOH ,9 X , 1 2HN0  OF  MONTHS ,/, fcX ,8HF AC IL IT Y , 

21 3X , 10HP0PUL  ATION ,b4X  , 10HSUMMARI2E0, /// ) 


t 

C 

C 

C 

C 


END 
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GLOSSARY 


1. 


ABBREVIATION, 

ACS 

ACSS 

AP3 

AR 

BCD 

CAA 

CONUS 

DCSPER 

EEA 

FORTRAN 

GCM 

IDF 

JAG 

MCM 

MPOA 

OALE 

OCONUS 

ODCSPER 

POM 

SCM 

SPCM 


ACRONYMS,  AND  SHORT  TERMS 
Army  Correctional  System 
Army  Correctional  System  Study 
Army  Prisoner  Population  Prediction  Study 
Army  regulation 
bad  conduct  discharge 
US  Army  Concepts  Analysis  Agency 
Continental  United  States 
Deputy  Chief  of  Staff  for  Personnel 
essential  element(s)  of  analysis 
a  computer  programing  language 
general  court-martial 
Installation  detention  facility 
Judge  Advocate  General 
Manual  for  Courts-Martial 
Military  Police  Operations  Agency 
Office  of  Army  Law  Enforcement 
outside  of  the  Continental  United  States 
Office  of  the  Deputy  Chief  of  Staff  for  Personnel 
program  objective  memorandum 
summary  court-martial 
special  court-martial 
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SPCM-BCD  special  court-martial  empowered  to  adjudge  a  bad  con 

duct  discharge 

TJAG  The  Judge  Advocate  General 

USACA  United  States  Army  Correctional  Activity 

USALSA  United  States  Army  Legal  Services  Agency 

USAREUR  United  States  Army,  Europe 

USDB  United  States  Disciplinary  Barracks 


2.  MODELS,  ROUTINES,  AND  SIMULATIONS 

^ISM  The  Army  Prisoner  Management  Model 

PR0C1  a  PROCEDURE  containing  the  DIMENSION  and  COMMON 

statements  for  expanding  Q-GERT 

Q-GERT  Queuing  Systems  -  Graphical  Evaluation  and  Review 

Technique:  a  simulation  language  made  up  of  FORTRAN 
subroutines 

QGERT  the  main  program  for  Q-GERT  containing  the  size 

specifications  for  Q-GERT 

UF  User  Function;  a  subroutine  written  for  Q-GERT  to 

prescribe  actions  within  PRISM 

UI  User  Input;  a  subroutine  written  to  adapt  model  user 

Input  for  PRISM 

UO  User  Output;  a  subroutine  written  to  define  and  spec 

Ify  the  output  management  reports  for  PRISM 


Glossary-2 
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END 
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